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Ferryboat “Cincinnati.” | The shaft is made of iron, crank-pins and 


piston rods of steel. 

The ferryboat ‘‘ Cincinnati” is the first} The surface condenser is detached from 
one completed of a new type adopted by | the main engines; it has 1,900 square feet 
the Pennsylvania Railroad Company. These of cooling surface. An independent centrif- 
boats are especially designed with a 
view to increased accommodation and 
facilities in connection with the new 
elevated stations at the ferries. 

The motive power of the boat consists 
of two steeple compound engines, of 
which we give a perspective view, also 
an end and side elevation, in Figs. 1 and 2 
{page 2). These engines were designed 
and constructed at the P. R. R. Co. 
shops at Hoboken. The high-pressure 
cylinder of each engine is 18 inches 
diameter; low-pressure cylinder, 36 
inches diameter; stroke, 26 inches. A 
distinguishing feature of these engines 
is the balanced piston valve, which is 
the invention of Mr. Hobart Canfield, 
master mechanic in charge of the P. R. 
R. repair shops at Hoboken, N. J. Fig. 
8 shows this valve on a larger scale, 
and its action will be readily under- 
stood. One valve is used for both cyl- 
inders. When the pistons are at the 
upper end of the stroke, the valve 
occupies the position as shown in Fig. 
8, allowing the steam from the lower 
part of the steam chest to pass through 
the upper port of the high-pressure 
cylinder as indicated by the arrows 1; 
while the exhaust steam from the high- 
pressure cylinder passes through the 
lower port, as indicated by the arrows 
2, into the valve, which is cast hollow, 
and leads the steam into the upper port 
of the low-pressure cylinder, as indi- 
cated by arrows 3; the exhaust from 
the low-pressure cylinder passes through 
the lower port into the upper part of 
the chest, as indicated by arrows 4, 
from whence it flows through the ex- 
haust pipes into the condenser. The 
advantage obtained with the use of this 
valve is that, during the passage of the 
steam from the high-pressure to the 
low-pressure cylinder, condensation is 
reduced, and a comparatively high pres- 
sure is secured in the low-pressure cy]- 
inder. 

The weight of the valve, stem and 
tail rod is such as to counterbalance 
the difference in pressure on the upper 
and lower ends of the valve. Its con- 
struction is certainly very simple, and 
it gives excellent results, of which the 
accompanying indicator cards (page 3) 
give ample evidence. 

In these engines the valves are actu- 
ated by a Joy valve gear, but they 
may be operated by any of the usual 
motions, 

The main shafts are coupled between 
the two engines, so that, in case of an 
accident to either engine or line of 
sbafting, they can be disconnected and used | ugal pump is employed for the circulation 
independently. The shafts extend the entire | of the cooling water in the condenser. The 
length of the boat, with a sectional propeller | steam cylinder of the independent air-pump 
wheel at each end ; these wheels are 8 feet is 10 inches diameter: air cylinder, 12 inches 
9 inches diameter, and 13 feet’6 inches pitch, diameter; both, 16 inches stroke. 
and work together in either direction, The Ina separate compartment adjoining the 
diameter of shaft is 9 inches; diameter of engine roomare situated the heating and ven- 
crank-pin, 84 inches; length, 94 inches. tilating apparatus, an incandescent electric 
High-pressure piston rod is 4 inches diam-) light plant of 200 lights capacity of sixteen 
eter, and low-pressure piston rod is 3 inches candle-power each, and also one of the two 





diameter. Williamson steam steering engines, with 
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which the boat is equipped. In addition to) feet of grate surface and 1,750 square feet of 
this large electric light plant there is one of heating surface. There is, in addition to 


thirty-tive light capacity in the engine room, 
which is connected by a special circuit to all 


these, a donkey boiler 42 inches in diameter 
and 6 feet 9 inches in height; a circulating 


the signal lamps and to a number of the | apparatus is fitted in connection with this 
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ENGINES OF FERRYBOAT ‘ CINCINNATI.” 


cabin lights, to be used in case of accident to 
the larger plant. This is a novel feature, 
which will be of great practical value in 
case of emergency. 

Another separate compartment forms the 
boiler room, in which are two tubular boilers 
built of steel of 60,000 pounds tensile 
strength, with shell plates ,*, of an inch in 
thickness and tested to carry 120 pounds 
working pressure; each boiler is 10 feet in 
diameter, 10 feet long, and has 49 square 


boiler, by which a uniform tem pera- 
ture is maintained throughout the main 
boilers while steam is being raised. At 
the rear of the boilers is another com- 
partment, in which is located the other 
Steam steering engine and a fresh water 
tank. 

These steam steering engines are of a 
type that was originally designed by 
the manufacturers for the Pennsylvania * 
R. R. Co , being first placed in service on 
their ferryboat ‘‘Chicago,” June 17th, 
1886, and have been entirely successful, 
and satisfactory. They are placed in 
the hold, almost directly under the pilot 
houses, which gives direct. connections 
from the steering wheels to the engines 
and uniform leads for the tiller ropes. 

There is attached to the bell gear a 
specially designed indicator connected 
with the engine room, which shows the 
engineer from which pilot house the 
signals are given. This is arranged so 
that the handles connected with the in- 
dicator have to be raised before the pilot 
can ring the ‘‘go-ahead” bell, thereby 
preventing any mistakes or neglect on 
his part to operate the indicator, 

There is also in front of the pilot a 
dial indicator, showing the direction in 
which the engines are working, so that 
he will always be advised whether his 
signals are ‘being answered promptly. 
All the floors and platforms in the hold 
are iron, no wood being used below 
decks, except the insulating strips for 
the electric light wires, so there is abso- 
lutely no danger from fire. 

The principal dimensions of the hull 
are as follows: 


Length over guards...... 206 feet 
Length of huil............ 200 feet 
Beam over guards....... 65 feet 
[eS } 46 feet 
Depth from deck to keel. 17 feet 
Draught ....... ......... 10 feet 10 inches, 
Displacement ........... 890 tons. 


The hull is of iron, built by Samuel 
L. Moore & Sons Co., of Elizabethport, 
N. J., from plans and _ specifications 
furnished by the Pennsylvania Railroad 
Company. It has five complete trans- 
verse bulkheads, and two longitudinal 
bulkheads extending from collision 
bulkhead to collision bulkhead at either 
end, making in all fourteen water-tight 
compartments; all the deck beams are 
of iron, and covered with ,°,-inch plates 
the entire length and breadth of the boat. 
A midship section is shown in Fig. 4 
(page 3). The amidship house is also of 
iron, and extends nine inches above the 
hurricane deck, making the boat en- 
tirely fire-proof from any cause which 
may originate in the hold of the vessel. 

The upper cabin is one spacious saloon, 87 
feet long and 38 feet wide, and is on a level 
with the elevated stations of the road. The 
walls and ceilings are finished in delicate 
pink tints, relieved with aluminum leaf; the 
electric lights are placed on silvered brack- 
ets with opalescent shades around the sides, 
with two large iridescent electroliers oppo- 
site the landing of the stairs. The floor is 
handsomely carpeted. The mahogany seats 

























































































are fitted with bent wood seat-arms, secured 
by silvered fittings. This cabin has a seat- 
ing capacity for 166 persons. The stairs to 
the lower cabins are inclosed with leaded 
glass partitions of handsome design. The 
two lower cabins are each 144 feet long and 
15 feet wide. The adoption of the screw 
propeller gives an unobstructed view of the 
entire cabin, the handsome mahogany stairs 
being the grand central feature. These 
cabins are decorated in light pearl gray 
tints, with papier-maché festoons on the 
frieze, and roughened canvas panels relieved 
with aluminum leaf, producing a most 
harmonious effect. The floors are entirely 
covered with mosaic tiling, and the central 
domes over the stairs, leading to the upper 
saloon, are lighted by leaded glass. 

Mahogany seats, similar in design to those 
in the upper saloon, afford a seating capacity 
for 304 persons, making a total seating 
capacity of 470 persons. The electric lights, 
which are arranged along the sides of the 
cabins, are of the same style and finish as 
those in the upper saloon, with the excep- 
tion of around the stairways, where they are 
in clusters; the total number of lights in all 
the cabins is 112, making it one of the most 
brilliantly lighted boats in ferry service. 

All the cabins are heated and ventilated 
by the Sturtevant system, by which the en- 
tire volume of air is renewed every five 
minutes. The supply of fresh air is drawn 
down an air duct 38 inches in diameter from 
above the upper deck, and passed through 
a heater which brings it up to the desired 
temperature and delivered in the cabins near 
the ceilings at a pressure which forces the 

‘foul air through ventilators located under 
the seats, which are connected by ventilating 
ducts with registers opening into the team 
gangway. The temperature is governed by 


electro-thermostats which control the valves 
that regulate the hct and cold air supply at 
the heater, thereby maintaining a uniform 
temperature, 

It seems to us that, in regard to the com- 
fort and safety of the patrons of this boat, 
nothing better can be desired, and the speed 
of the boat is equally satisfactory; with 120 
pounds steam pressure, and 106 revolutions 
a minute, the main engines have develop- 
ed, during the trials, 1,016 indicated horse- 
power, giving a speed of fourteen miles an 
hour, and the tremor due to the working 
of the machinery was scarcely perceptible 
in the upper saloon. The joiner work in 
all its details was built by Messrs. John E. 
Hoffmire & Son, from plans furnished by 


'the architects, Messrs. Furness, Evans & 


Co., of Philadelphia, and embodies many 
new features, both in construction and orna- 
mentation. Much credit is due to H. 8. 
Hayward, superintendent of motive power, 
under whose direction this boat has been 
designed. Another boat of fhe same design, 
named the ‘‘ Washington,” is now in course 
of construction. 

——_  +|pe  — --—— 

fiood Advice. 


General O. O. Howard has made his an- 
nual report as Commander of the East. In 
this report he discusses at considerable 
length the problem of making preparations 
to defend the coast of the Atlantic. Gene- 
ral Howard’s idea is that we should fortify 
where war is most likely to occur. He 
points out our defenseless condition of the 
country where defense is most needed, and 
shows what Great Britain has done. He 
says : 

‘*Since the commencement of the con- 
struction of our new navy, Great Britain, 
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for the purpose of preserving her influence 
in American waters, has strengthened her 
fleet on our side of the Atlantic by the sub- 
stitution of vessels of greater power as each 
change of ships on this station is made. 
She has now four harbors—Halifax, Ber- 
muda, Kingston and St. Lucia—well forti- 
fied, or being strengthened, well garrisoned, 
or being interconnected with telegraphic 
cable. These are so situated along our 
Atlantic seaboard as to give convenient coal- 
ing stations for fleets operating in the North 


, Atlantic, and particularly inthe West Indian 


waters. Incase of war, these fortified places 
will give bases from which to operate against 
the United States.” 

Further on he says: 

‘‘ Besides our own protection, we have 


| duties to humanity to perform in sceing that 


civilized government is maintained in cer- 


\tain West Indian islands; or if nct, it is our 


duty to stand aside and give up the princi- 


| ples of the Monroe doctrine, and permit Eu- 


ropean powers to do what is necessary. No 
American desires the latter. We also have 
the investments of our people in countries 
with unstable governments to guard from 
injury. Todothis we should be as strong 
in the neighboring seas as any other power, 
even as well prepared as England. 

‘*To be thus strong in a military way we 
need not only the ships and coaling stations, 
but fortified harbors at convenient intervals 
along our entire coast. Inthe northern part 
of my department there has been provided, 
to be completed according to annual appro- 
priations, such fortified points, viz., Boston, 
New York, and Hampton Roads. The next 
point to receive attention recommended by 
the Board of Fortifications is New Orleans, 
where there is to be established a dry dock 
and naval repair station. New Orleans, 
properly fortified, gives us one strong pcint 
on the Gulf of Mexico. At least one more 
such fortified port will eventually be neces- 
sary on the Gulf, and probably two, say 
Galveston and Tampa Bay. 

‘“‘But on the Atlantic south of Hampton 
Roads we are actually defenseless. There 
are too many cities on this part of the coast 


‘to expect to fortify them all; but as far 


south as possible we should fortify a good 











































































































































































































FERRYBOAT ‘‘ CINCINNATI.’—SEE PAGES 1 






































































I 


many 


PA apm epee 





NoveMBER 12, 1891] 





harbor, the deepest we can find, to be a 
refuge for commerce endangered, and to 
constitute a naval coaling and repair station. 
I recommend the complete defense of the 
combined harbors of Tybee Roads (Sivan- 
nah) and Port Royal Sound (Broad River), 
by works on Tybee, Hilton Head, Parry 
and St. Helena Islands, with fixed torpe- 
does, light draught gunboats, and torpedo 
boats as accessories, This would at once 
protect the most prosperous city in our east 
ern quarter, and render safe the 
best harbor south of Hampton 
Roads, and furnish the naval 
base desired.” 

lla = - 

It seems probable that a new 
steamship company, to operate \ 
between New York and Brazil, \ 
will be organized. Speaking of 
this, the Post says : = 

“Should the proposed Brazil 
and New York Steamship Com- 
pany be organized, about which 
there seems to be little doubt, 
it will, according to Mr. Ditten- 
hoefer, be an applicant or bidder 
for some of the subsidy to be 
paid by the United States Gov- 


ernment for carrying mails. It 4 
is not improbable, too, that a 


subsidy may also be obtained ie, 
from the Brazilian Government 
for the company’s vessels. If 
the promoters of the company 
succeed in accomplishing their 
object, the company will start 
business with a fleet of six 
steamships and eight 
sailing vessels. One of 
the warmest advocates of 
the project is A. H. De 
Paula Coelho, editcr of 
the United States of Brazil, 
of this city, and he is the 
authority for the state- 
ment that the Brazilian 
Government would guarantee the intercst | 
on the $3,000,000 of capital if the company | 
were organized, and the line between this | 
country and ports in Brazil established.” 
a ees 
Polishing and Grinding. 








By F. H. Treacy. 

A leather or canvas strap coated with 
emery and running on two pulleys usually 
of the same diameter furnishes us with the 
means for polishing many things which 
could not be done very well, if at all, on the 
ordinary wheels. When a strap is used the 
wheels are generally so placed that the belt 
travels in a horizontal line; the driven pulley 
being adjustable to and from the driver, a 
proper tension can be maintained on the 
strap at all times. 
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being quite loose when on (@) and (4) as showu 
in the dotted lines, it will not be driven by 
the pulley (4), but if we remove it from (7) 
and pass it through the handle (¢) and onto 
(a) again, we can then tighten the strap on 
the pulleys (a) and (4) by simply moving the 
piece (c) down toward (2) until there is sufli- 
cient friction on (%) to cause the strap to 


travel around the pulley (a). Then by mov- 


Forward Engine 


High Pressure Cylinder 


174.90 Ky 


MW. Pressure 57.92 Lbs. 


os Low Pressure Cylinder 
| : a 


i, aif | 

a \ 

Seg 5 aoe 

a EEE 26 } 

= J 

“M. Pressurve 14,40 \ 

ere : ee ie } 
Diagram l4 Size. 





MACHINIST 


connection with the polishing business, it 
may be well to give some idea of the speed 
at which they are runin places where the 
users are supposed to get as much as possi- 
ble Mr. Halligan, 
superintendent of The Lamson & Goodnow 


out of them James 
Cutlery Co., informs me that they use stones 
of 62" to 66 


The Lake 


to 8 face. 


feet 


diameter, and 7 


Huron stones are run 4,337 


ijter Pnugine 


High Pressure Cylinder 


Laid. 177-90 - 


bed 
bard 


WwW. Pressure 58.905 


Lbs, 


Low Pressure Cylinder 


x 1.0.P. 202.20 


M.Pressure 17.12 


Seale 50 for High Pressure Cylinder. 
Seale 16 for Low Pressure Cylinder of Forward Engine, 
Scale 20 for Low Pressure Cylinder of After Engine. 


Saloon 


Wagon Channel 














should be hacked will be answered best by 
the stone itself, especially if the operator is 
on piece-work; for a smooth stone seems to 
have no cutting qualities at all scarcely in 
comparison with one freshly hacked. 
Although our solid emery wheel friends 
are making the hacked 
vrindstone running in the neighborhood of 
5,000 feet per minute is not quite out of 


rapi | strides, 


the race yet. 
le 


A few weeks ago there was 


reported from Grand Rapids, 
Mich, an alleged death from 
contact with a trolley wire. It 


was asserted that a truck driver 
was thrown from his seat by a 
his 


collision of team 


with a telephone pole, and that 


runaway) 


a broken telephone wire falling 
across the trolley itself 
about his neck and gave him a 
fatal Were this true, it 
would be a very serious matter 
that 
the voltage employed on street 


twined 
shock. 


indeed, for it would show 
railway circuits is dangerous to 
human life. Believing this latest 
report, which was 
somewhat widely heralded, to be 
purely without substantial foun- 
the representa- 
The Electrical World was 
Grand 


sensational 


dation, western 
tive of 
sent to Rapids, with in- 
structions to investigate 
and find out the exact cir- 
the 


report in 


cumstances of 
His 


be found in 


acci- 
full 
another 


dent 
will 
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Now, although this ar-|ing the piece around in different directions 


rangement permits of a wide and extended | we are able to polish over half of the desired 


use of the strap, there is one class of work 
wuich requires aslightly different arrange 
ment of parts, to the end that the operator 
may be enabled to use the strap to better 
advantage—I refer to the polishing of the 
inside portion of handles like (ce) (see sketch), 
or like forms. Such work may, of course, 
be polished by means of a round stick coated 
with emery, and pass 
through the piece, the stick being revolved 
ata high rate of speed. 
ever, will be found slow and unsatisfactory 
when compared with the strap when prop 
erly handled. In the AMERICAN MACHINIS1 
of December, 4, 1890, the writer gave a de- 


small enough to 


This method, how- 


scription of a polishing frame, which, with a 
few additions, may be used to good advan 
tage in connection with the strap. By re 
ferring to the sketch it will be seen that the 
arbor upon which the small pulley (7) runs 
is fastened to a timbef, through which a 
slot is cut in order to permit of a vertical ad 
justment of the pulley (7), which should be 
directly over the pulley (/) and in line with 
it. The timber itself 
secured to the ceiling above, and made rigid 
The pul. 
ley («) is shown with a flange, to prevent the 
strap from running 
The flanged pulley 
on the same general plan as given for the 
emery wheels, but in addition / should have 


should be firmly 
by means of guy rods or braces, 
off against the timber. 


(4) may be constructed 


a flange on cach side, as shown. 





| surface before reversing the piece (¢). 





The strap | 


The 
speed in feet per minute at which the strap 
should travel should be less than that 
wheels. It will be 


not 


used for found more 
profitable asa rule to purchase the straps 


from a dealer, as they will give better satis 
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POLISHING AND GRINDING, 


the home-made article, unless 


the maker has had experience in that line. 


faction than 


When a strap shows any sign of giving out, 


do not wait for it to end its career while 
running, fora broken strap stingeth like an 
adder and biteth like a serpent. As the 


grindstone often plays an important part in 
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SEE PAGEs 1 AND 2. 
per minute, and the soft stones 8,650 feet 
per minute. In the case of Lake Huron 
stones I have often found the above figure 


excecded —in a number of cases the rate was 
slightly over 5,000 feet per minute. — It 
would be a difficult matter to determine the 
highest rate of speed at which a stone could 
be run with safety on account of the differ 
found the 
same quarry, also the liability of hidden de 

fects. <A test 
stones by running them after they have been 
trued up at a higher speed than the normal 
one 


ence often between stones from 


grcat many grinders new 


used, taking care, however, to keep 


well out of the line of fire in case the stone 
should decide to dissolve partnership with 
the 


shown by this test, the speed is reduced to 


arbor If no defects, however, are 
the regular rate, and the stone put into sery 


What resembles an adze, the blade, however, 


ice after being hacked. hack some 
being much longer, and the handle shorter. 
The face should bea little more than half 
the width of the stone; holding the hack at 
a slight angle to the stone we cut around on 
one half of the the 


changing the angle of the hack, finish the 


face of stone, then, 
other half, the cuts being made about 14 
apart. As the stone weurs away this opera 


tion must be repeated as often as needed, 
and if it is out of true the high spots should 
little 


stone can be 


be hacked deeper and. closer. 
the 
kept true by means of the hack alone, 


By a 


practice and judgment 


The question as to how often a_ stone 


column. The 
the coroner's 
that the death pro- 
duced by electricity, and 
the 


maliciousness of this 


report of 
jury 
was 


was 


stubbornness and 


as- 


sertion may be judged 
from the report of the 
physician who made the 
autopsy on the victim, 


that death was produced 
by suffocation, and there 





was reason enough for 
such a result. The un- 
fortunate truckman was 


dashed to the earth, and 
one of his horses, crushed 
by the force of the cel- 
lision with the telephone 
pole, fell upon him and 
lay across his chest for 


cight minutes, while the 





bystanders, panic stricken 


' at the sight of the tele- 
phone wire sputtering in the street near 
by, rendered no assistance, and let the 


man die from asphyxia before their very 
And this is the sort of 
was charged against the ‘* deadly trolley!” 
This is not the false report that 7 
Klectrical World shown up 


colors, and we fear that it may not be the last, 


eyes. accident that 
first 
has in its true 
but in eve ry case, sO far, the result has been 
the same, to show thet the trolley wire can 
not beaccused of being slangerous to human 
life. —The Hleetrical World, 
<> — 

The method prescribed for cleaning brass 
in United States arsenals is said to be to 
make a mixture of one part common nitric 
acid and one-half patt sulphuric acid in a 
stone jar, having also ready a pail of fresh 
The 


dipped into the acid, then 


water, and a box of sawdust. articles 
to be treated are 
thrown into the water and finally rubbed 
with sawdust. 


This immediately changes 


them into a brilliant color. If the brass bas 
become greasy it is tirst dipped into a strong 
solution of potash and soda in warm water; 
this cuts the grease, so that the acid has full 
power to act, 
- ae 

At this writing there is, in the air, a speck 
of trouble between this country and Chili. 
This trouble will, no doubt, amount to noth 
will call the fact 
comparatively insignificant power 


ing, but it 
that a 


attention to 


can pul ina good appearance by virtue of 


having heavy ironclads. 









































































Ss 


ATs 


30 


SS AAS tosh 
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The “ Buckeye” Compound Sagtne. 


The engravings herewith represent the 


‘ practice of the Buckeye Engine Company, 


of Salem, Ohio, in the matter of compound- 
ing their This engine is too well 
known to engineers and steam users to re- 
quire any detailed description in this con- 
and the engravings are so clear as 


engine. 


nection, 


te give a plain idea of the arrangement of 
parts. 
Fig. 1 shows a front view of the com- 


pound on a Tangye bed. 

tional plan of,cyl- 

inders and 
sar, and Fig. 3 

isa plan view of 

a _ four-cylinder 

shown as 


Fig. 2 is a sec- 


valve 


engine, 
a pair of tandem 
compounds, but 


which may be ar- 
ranged as a triple 
or quadruple ex- 
pansion engine. 
In regard to 
compounding, the 
the 
sets 


catalogue of 
company 
forth some facts 
that are worthy of 
consideration, 
from which we 
quote as follows: 
The use of a 
condenser in con- 
nection with a 
compound engine 


mended, wherever 
the water for con- 
densation can be 
obtained at oa 
cost, 
added 
power thus gained 
is obtained at a 
trifling expendi- 
ture of money. 
Its proportionate- 
ly incrcased value 
to a compound 
engine will be ap- 
parent when we 
consider the rela- 


reasonable 
since the 
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The measure of saving that may be ex- 


gines, condensing or non-condensing, over 
single-cylinder service, under like condi- 


tions, and assuming equally good construc- | the fashion to raise the American flag over | 
tions, may be roughly stated as from 10 to | schoolhouses. 
| diana, this was recently done, but the next 
so that, even though the first | morning it was found that the flag had been 
cost of the plant will of necessity be some-| torn down. 


40 per cent., varying with conditions, man- 
agement, etc., 


sound of both engines and boilers must be | 
pected by the use of multiple-cylinder en- | added. 





It has recently, in this country, become 


Out in Clark township, In- 


There was some difference in 


what more per horse-power, this larger in-| opinion in the assembled crowd the next 
vestment will generally be a most judicious | morning as to whether another flag should 


one in view of the resulting economies. 


This highest economy is obtained in situa-'! young girl, 


. | replace the one destroyed. 


The teacher, a 
appeared on the scene about 





me on 


| boiling point ; 








| phosphorus about the size of a pea, upon 
| this pour some pure olive oil heated to the 
the bottle to be filled about 
one-third full; then cork tightly. To use 
the light, remove the cork, allow the air to 
enter, and then recork. The whole empty 
space in the bottle will then become lumin- 
ous, and the light obtained will be a good 
one. As soon as the light becomes dim its 
power can be increased by opening the 
bottle and allowing a fresh supply of air to 
enter. In very cold weather, it is some- 
times necessary to heat the vial between the 
hands to increase 
the fluidity of the 
oil, and one bottle 
will last a winter. 
This ingenious 
contrivance may 
be carried in the 
pocket, and is 
used by watch- 
men of Paris in 
all magazines 
where explosive 
or inflammable 
materials are 
stored. 
=> 
A press report 
says that Mr. 
Eugene Winchet, 
of Detroit, who 
owns a street rail- 
road there, has 
ordered that all 
workmen carry- 
ing dinner pails 
be carried free. 
If this is true, it 
shows a very good 
spirit upon the 
part of Mr. Win 
chet, but still we 
seriously doubt if 
any such special 
privileges granted 
to workingmen, 
as such, do them 
the least good in 
the end, but, on 
the contrary, we 
think the ultimate 








effect will be the 
reverse of bene- 








tive area of piston 





in a low-pressure 
cylinder, as com- 
pared with the 
area of piston in 


























a single-cylinder 
engine built to 
develop the same 
power under same 














ficial to them. It 
is far better to 
have it under- 
stood that Ameri- 























can workingmen 
are expected to, 
and do pay their 
way, the same as 














other citizens, and 
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that their wages 














for, since the 
pressure per 
square inch due 
to the condenser 
will be equal in 











must be based 

upon this fact. 

oo a 
If, as is report- 

ed, Thomas A. 


























































































































each case, the — es Edison has de- 
total added power | ak. . , vised a_ practical 
realized in the 4 - ws is = plan for propel- 
compound engine allan. s arm = en 3 : ling street cars 
will exceed that jo qo without the use 
in the other by 2 9 9 +4 eS @ 9 @ a e@ oe re Ped i of the dangerous 
an amount due to a e| | z ‘ —— es — — or overhead _ wires, 
the difference of | Oo = @ he should be 
areas of piston. . blessed. Another 

When com- —_ invention of Mr. 
pound ~— engines Siiasadcicansoseisanes aebioa Fate Edison is said to 
are to be used Fig. 3. be the application 
without a con- Tue BuckEYE CompounD ENGINE. of electricity on 
denser, high railroad lines 
steam 1 pressures are very desirable; indeed, | tions where the load of the engine being | this time, and settled the whole matter by | through which a spegd of 100 miles an hour 


except with expert management, it is of 
questionable propriety to use the compound 
construction with steam of less than 125 
pounds pressure, and higher pressures are 
still more desirable from an economic stand- 
point. 

Such engines should be carefully 
constructed, and the builder should be made 
aware of the conditions under which they 
are to operate, that he may proportion the 
cylinders, and design the working parts so 
that the engine may do its work safely and 
to best advantage. 


most 





uniform (like that of a water-works pump- 
ing engine, or an ocean steamship), the de- 
sign may be made to fit the situation exact- 
ly, and where the expansion may be carried 
to a greater extreme than can be done in an 
engine of moderate cost. 

Uniform load, extreme ratios of expansion, 
great care to avoid leakage, thorough cover- 
ing of pipes and cylinders to prevent radia- 
tion, and large areas of passage of steam to 
and from cylinders—all have great influence 
in fixing the possible economy of the engine; 
but to gain the best results, expert manage- 





announcing that the flag should go up, if) is to be attained. 
whole business. It is| 
a good | paper, 


she had to do the 
almost needless to say that she won by 


This—a speed of 100 
hour—is a rather old story, on 
and will require considerable con- 


miles an 


round majority, which was creditable to her | sideration outside motive power. 


audience. 
ee 


An Ingenious Contrivance. 


To instantly obtain a light sufficient to 
read the time by a watch or clock at night, 
without danger of setting things on fire, is 
an easy matter. 
clearest of glass, 





Take an oblong vial of the | 


| a aa 

| Some one with a statistical turn of mind. 
| has tried to estimate the saving in machine 
| aiemacetin by the advent of the solid 
| emery wheel. He puts the saving at ten 
| per cent. or thereabouts. 

| 2. 

There isa gratifying evidence of increased 





put into it a piece of ' activity in the machine trade. 
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Safety Drill and Tap Holder. 





Of all the labor performed in the machine 
shop, that of tapping is one of the most 
laborious. And although tapping machines 
have been in use for some time, yet they 
are generally neither designed nor intended 
for general work, and it is a singular fact 
that it is only very recently that any attempt 
has been made to do the work by any 
other method than that used fifty years 
ago. Of late, several devices have 
been made for the purpose, intended 
for use in the upright drill, and doing 
the work by power, thereby effecting 
a great saving in time, as well as doing 
the work more accurately than was 
formerly the case. 

The safety drill and tap holder here- 
with illustrated is made by Beaman & 
Smith, Providence, R. I. 

In construction, the holder is very 
simple. There is nothing to break or 
get out of order, and no complicated 
parts, and its operation is easily under- 
stood. If properly used, it is impossi- 
ble to break either drill or tap, and the 
change from one to the other can be 
made instantly, and without stopping 
the machine. 

The holder consists of a body @ 
screw threaded upon the outside, and 
recessed to receive the friction socket 
A, with the taper shank fitted to the spindle 
of drill or lathe. 
receives the drill socket H and the tap 
sockets D, and it is held between two 
pieces of vulcanite fiber ¥, and driven by 
the friction obtained by tightening the fric- 
tion cap B,so that the friction produced 
will be sufficient to drive the drill or tap, 
but will slip so soon as the tap bottoms. 
Then by reversing the motion of the driving 
spindle, the tap is withdrawn. The tap 
socket and tap being driven by feathers, 
prevents all danger of stripping the thread. 
Special taps, as shown, are recommended, 
but special tap sockets can be furnished to 
take the usual square shank hand taps. 
ae « 
A New Vertical Milling Machine. 





On this page we present an engraving of 
anew milling machine, intended especially 
for general machine shop use, and to doa 


large variety of work now done on planers: 


or shapers, and to do it better and much 
faster where the work is of such a nature as 
to adapt it to the milling operation. 

As will be perceived, the machine consists 
essentially of a substantial base upon which 
is mounted a platen capable of moving in 
any direction under the spindle, which is 
vertical, driven in the manner shown, and 
has a vertical movement to adjust it to the 
cut, 

The platen, which is made heavy and has 
three T slots milled through it from the 
solid, has a movement in and out of 15’, 
and from side to side of 19’. Its entire up- 
per surface can at any time be milled off by 


the cutter, thus insuring true and accurate | 


work so far as can be done by an accurate 
platen. 

The head which carries the spindle bear- 
ings is gibbed to the vertical slide, and split, 
so that, by tightening the two bolts shown 
at the side of the head, it is made practical- 
ly solid. There is a sliding micrometer, by 
which movements of this slide are indicated 
in thousandths of an inch, so that, in moving 


the cutter from one surface to another of | 
different height, there is no necessity for the | 


use of scales or other measuring tools, as the 


exact depth can be obtained by the use of | 


the micrometer. 

The cutter spindle isof steel, large enough 
for the heaviest work, runs in bronze bear- 
ings, and is threaded at the end for the re- 
ception of large face cutters, this threaa be- 
ing covered, when face cutters are not in use, 


by a nut which not only protects the thread | 


from injury, but also serves to draw the ar- 
bor or shank cutter into the spindle, and 
hold it there firmly, thus preventing all 
danger of its becoming loosened while in a 
cut, and also doing away with the necessity 
for pounding upon it to drive it into the 


The friction socket <A | 


spindle. The cutter or arbor can as readily 
be removed from the spindle by turning the 
threaded collar shown between the two main 
spindle bearings. 

There are eight changes of speed for the 
spindle, and the driving power is sufficient to 
enable a surface 6’ wide to be milled, or to 
mill one side of a 45° dovetail 14’ deep. The 
depth of the cut on the piece of work shown 


FEC CRCCECETCELEEC OE 
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by the bevel gears shown at the right of the 
lower feed cone pulley. Both feed screws 
are covered, to protect them from dirt and 
chips, and that for the transverse movement 
is graduated to indicate thousandths of an 
inch. The machine is capable of milling 
work 12” high, 14’ wide and 19” long. It 
was designed by Mr. F. B. Manville, origi 
nally for use in the machine shop of Blake & 
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SAFETY Dritt AND TAP HOLDER. 


| on the platen is 1}’’, and it has been demon- 
strated that work of this character can be 
done on such a machine in about one-third 
the time required to do it on a planer or 
shaper. 

There are also eight changes of the rate 
of feed as shown, which allow of the best 
rate being selected for any cut or diameter 
of cutter. 





An ordinary planer chuck can_ be bolted 
to the platen, and any work done which can 
be held in that manner. 

The derivation of the feed motion is easily 
perceived from the cut, the long worm be- 
ing used to give motion to the worm-wheel 
in any position of the platen. 


|of the lower slide is derived from a worm.- | 
wheel at the back of the machine, which is | 
| driven by a worm on a shaft which is driven | note-book. 





A New VERTICAL MILLING MACHINE. 


The motion | 


Johnson, Waterbury, Conn., of which Mr. 
Manville is superintendent, and is now being 
built for other shops by the above-mentioned 
firm. 

-—— + 


The Typical Railroad Official. 





The reporter that had accompanied the 


special train to the scene of the wreck 











hurried down the embankment and found a 
man who had one arm in a sling, a bandage 
over one eye, his front teeth gone, and his 
nose knocked four points to starboard, sit- 
ting on a broken truck of the sleeping car, 
and surveying the horrible ruin all about 
him. 

‘‘Can you give me some particulars of 
this accident?” he asked, taking out his 





‘“‘T haven't heard of any accident, young 
man,” replicd the disfigured party, stiffly. 

He was‘one of the officers of the road.— 
Chicago Tribune. 
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LETTERS FROM PRACTICAL MEN, 


Mechanical Drawing. 
Editor American Machinist: 

An instructor of drawing ina western 
manual training school, while exhibit- 
ing some drawings, informed the visit- 
ors that it was the mechanical drawing 
done by the pupils during their course, 
and covering about 
There were six or seven sheets, about 
twelve by eighteen inches in size, to 
each pupil, having geometrical plane 
and solid figures upon all but one, 
which was in nearly every case a neat 


a year’s work, 


drawing of a poorly designed connect- 
ing rod. The subject of one of these 


finishing drawings of the pupils’ work 


was a pedestal bearing, having, neatly 
shaded, the name ‘Journal’? under- 


neath it. 

In other cases, catalogues and in 
structors have indicated that drawing 
in which compass, square and triangle 
are used as mechanical drawing, includ- 
ing architectural and machine design- 
ing as departments of it. 

In the little book written by Professor 
| Linus Faunce, entitled, ‘‘ Mechanical Draw- 
ing,” one-fifth of its pages are devoted to 
‘Use of instruments, inks,” etc.; nearly all 
of the remaining four-fifths to constructive 
and descriptive geometry, and but six pages 
to ‘‘ working drawings.” The 
arises, What is mechanical drawing? While 
it that all names are arbitrarily 
chosen, and a chair might be called any- 
| thing, for instance, a mastodon, if it were 


question 


is true 


so 


agreed, there is such a thing as scien- 
ifie 1 


| tific naming, making it important that cer- 
| tain names should be used; and, following 
| this science, it seems but reasonable that 
| teachers should be responsible, to a great 
| 
| 


= 


degree, for the meaning of words that aid or 
hinder useful discussion. 

If such drawing as spoken of is called 
|} mechanical because instruments are used, 
| what drawing is not ‘‘ mechanical” ? for if 
| a pen is an instrument, are not all pens and 


| pencils instruments? Or if some instrument 
| guides the pen, why should it not be dis- 
tinguished as ¢nstrumental drawing, rather 
| than mechanical? Instrumental music seems 
|to be a parallel case; how absurdly ‘ me- 
chanical music ”’ would sound, unless it were 
|music produced automatically, in) which 
| case the analogy to drawing would not hold, 
|as we have no automatic drawing machine. 
| Practical men generally use ‘‘ mechanical,” 
| “architectural,” etc., to distinguish draw- 
| ings of corresponding objects, whether they 
be in simple projection, isometric, or 
spective. 


per 
| Are the schools wrong, or does 
| this usage exist only in the less practical 
schools? It may be a small question, but it 


is as great as Whether the rim of a pulley is 


a felloe of the wheel, in the use of which 
name an engineer might be laughed to 
scorn, M. E. 


That ** Phenomenon of Shrinkage,” 
Editor American Machinist : 
| I like to see these practical questions that 
;}come up in the AMERICAN MACHINIST, es- 
| pecially those that arise when anybody gets 
into trouble of some sort, because then there 
is a chance of somebody learning something, 
h like to see the follow the ques- 
tions within a reasonable time, and in liberal 
variety. Some time ago I asked for some 
information as to the 


answers 


use of the diamond 
for truing up emery wheels. My question 
elicited only a single answer, but that an- 
swer was an excellent one, and I was able 
to use it to great advantage as -authority in 
reforming some shop practices. 

I have been wondering why some one has 
not before this had something to say about 
the ‘‘ phenomenon of shrinkage” that Mr. 
Samuel T. Williams told us about, Sept. 24. 
I have seen various phenomena in connec- 
tion with shrinkage fits, and doubtless every 
one with much experience in that line has 
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had his share of such phenomena. I r 
member Charley, who put the piston over 
the blacksmith’s fire, and was in too much 
of a hurry, and burnt a hole out of one 
corner of it before the hole in the middle of 
it, or, rather, the metal around the hole had 
got hot enough, and he had to go to the 
foreman with his version of the phenome- 
non. ‘‘She burnt off before she got hot,” 
he said, and we had it for a by-word for 
years, 

Mr. Williams was in too much of a hurry 
in heating his piston. He evidently heated 
the piston at the center more than at the 
periphery, and he also heated one side more 
The moral is that the whole 
piece to be heated should be heated as uni- 
It does not seem to be 
quite satisfactory that the whole piece 
should be at a uniform heat when the heat- 
The heat should be kept 
as uniform as possible through the whole 


than the other. 


formly as possible. 


ing is completed. 


mass during the whole process of heating. 
It is quite common and easy to put a piston 
over the fire, and let the blast up through 
the hole, and to overheat the metal around 
the hole, with the consequent ‘‘ phenome- 
non” that, as it can find no room for ex- 
pansion outwardly, the expanding metal 
can only make room for itself by crushing 
inwardly, and reducing the size of the hole. 
It is much better to heat the piece in an 
oven, or to build a wood fire over it and 
heat it ‘all at once, and nothing first.” 

Mr. Williams probably cooled the piston 
as he heated it. He probably cooled it first 
where it could be cooled most readily. The 
water naturally poured into the hole and 
cooled around it first, and the metal re- 
mained permanently as compressed, and the 
hole was consequently evermore smaller. 
1 narrated in the AMERICAN MACHINIST 
years ago—and got sat down upon for it—a 
case similar, but very different. 1 took a 
piece of steel from 12” to 18’ long, or, 
rather, several pieces, a lot of reamers, and 
from 14 to 2” in diameter. I measured 
their length carefully when cold, then heated 
them up toa hardening heat, and hardened 
them by cooling as quickly as possible in 
water. Upon measuring them again I found 
them all longer than they were originally. 
All who hold, as I do, to the theory that 
steel becomes smaller in hardening, said 
that what I told could not be so, yet I have 
not found to this day any account of any 
one else trying it upon pieces of similar 
size. I offered no theory or explanation 
in connection with the matter, but it would 
not have been difficult to find one. When 
the outside was cooled, it could not shrink 
and go back where it belonged, because the 
heated center kept it distended, and when 
the center cooled, it could not then drag the 
outside back to its original length, because 
it had become too hard and unyielding, and 
the piece of steel was finally left in a state 
of unnatural strife, the interior pulling with 
all its might, and the outside resisting under 
an enormous compression strain. Pieces of 
steel under these conditions often refuse to 
submit to the treatment, and drop right in 
two. 

It is not probable that, as Mr. Williams 
suggests, there was a ‘‘tension” left in 
the casting, as it originally cooled sufticient 
to account for the phenomenon encountered, 
Unequal and hasty heating and 
seems to be sutticient to account for it all, 

FRANK RICHARDS, 


cooling 


Elevating the Molder and Molding. 
Editor American Machinist : 

Mr. Shaffer, in your issue of Oct. 29, re 
views or criticises passages in the ‘* American 
Foundry Practice” and ‘* Molder’s Text- 
book,” and says he fails to see how I can 
reconcile that on page 8 of the former with 
page 30 of the latter, 

If he will take into consideration that the 
passage, ‘‘ A shop that makes a specialty of 
two or three different kinds of castings is no 
place to learn the molder’s trade,” is printed 
in an article entitled ** Learning the Molder’s 
Trade,” and that, ‘If foundries keep on 
dropping out of jobbing and taking up spe- 
now molding 


cialties as they are doing, 


must be advanced,” is printed in an article 


a renee 


| 
| 





AMERICAN MACHINIST 


entitled ‘‘ Perfection in Molding,” I think | 
he will obtain a clearer idea of the principle. 
I desired to illustrate and see that they do 
not conflict with each other as he first 
thought. 

I still claim that specialties will advance 
the science and perfection of molding, and 
also that the jobbing shop is the best ; lace 
to make or start the molder. 





| this 6-foot disk just the same. 
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and four feet long, but Jim made it plane 
He bored the 
central hole with two pieces of plank, two 
old shaft boxes, an old piece of shafting for 
a boring bar, a screw for feed, and ingenuity 
for the rest. 

For the way by which he faced off the 
disk I refer you to the drawing with this. 
The disk A was mounted upon the shaft 


8B, aad then the whole bolted to the back of 














Vig. 2 


PHENOMENON IN SHRINKAGE. 


If Mr. Shaffer will also notice the distinc- 
tion between the terms ‘‘molder” and 
‘“‘molding,” as applied in the articles re- 
ferred to, he will be still better able to see 
the practicability of reconciling the one state- 
mert with the other. Tuos D. West. 


A Peculiar Job of Planing. 
Kditor American Machinist : 

Jim T. was an old-time machinist, and 
about the most ingenious one I have ever 
met. 

I have been told of quite a number of | 
peculiar schemes that he originated in order | 
to do a piece of work, without what most | 
people would call proper rigging for it. | 
From among them I show with this a way | 
by which he faced off a large disk, a disk | 
too large for any lathe within his reach, and | 
too large, most people would say, for his | 
planer; but Jim did not think so. | 





Jim was | 
employed at this time in a saw works, to | 
do repair work. | 

There was not repair work enough to keep 


the planer bed, as shown. The lower box 
was attached to the timbers D D, the same 
as the upper one, except that the lower ends 
of these timbers were bolted to a_ block, 
which was fast to the floor, with a wedge 
between, which he used to help him get the 
disk true with the line of the platen’s travel. 
With the bar Hit can be seen how the disk 
was planed to the center all around. 

For the feed I think he used a gripe, as 
shown at /, and screw G. He coull feed 
ubout four or five inches, and then move 
the gripe along and commence again. 

When he had roughed it out all around, 
he bolted a long lever to the back side of 
disk, and got hold of the outer end, and so 
could feed more than half way around with- 
out readjusting the lever. I was told that 
he made a good job of this. 

A MECHANIC. 


Phenomenon in Shrinkage. 
Editor American Machinist : 

In your issue of Sept. 24th I sce an ac- 
count of what is called ‘‘ A Phenomenon in 
Shrinkage,” in which Mr. Samuel T. Wil- 
liams relates an experience in regard to 
heating pistons, to the effect that the lower 
side of the hole at B was js; smaller than 
the reamer that bored it out. On_ first 
thought, this could be termed a mystery or 
phenomenon, as it was correctly called, the 
solution of which is comparatively easy, 
when certain well-known facts connected 
with shrinkage in such castings are con- 
sidered. 

In the first place, while Mr. Williams’ 
theory in regard to the difference in size 
of the hole would apply to the general 
shape of the casting, it could not be 


” 





tion, so we will look in another, adhering 
at the same time to what has been proved 
from experience to be the laws of expan- 
sion and contraction governing such cases. 
In short, to know the cause of the phe- 
nomenon mentioned, it will be necessary to 
produce like results at will. 

To me it seems to be, not a question of 
stress or strains from unequal cooling, but 
of stress or strains from unequal heating. 
The question is then, How was this piston 
heated ? Was it in a muffle furnace, or 
one constructed on that principle, in which 
the piston would be heated equally from 
every point? Or was it in the blacksmith’s 
forge? With the use of the latter, the 
difficulty mentioned has occurred in every 
vase, and this is just the way that nine out 
of ten machinists heat a piston. 

One or other of the plane sides of the 
piston is placed on the fire, not with a view 
to h at the piston uniformly throughout, 
but with a view to heat the center hole, 
without the least thought of the effect of 
heating a circular or any casting in the 
center first. The result is that the plate or 
side which is next to the fire heats at the 
lightest part first, 7. e., the corners shown 
by the dotted lines ¢ c, Fig. 1. The conse- 
quence of which is that the part heated is 
unable to expand from the center, as it 
naturally tries to do, and is forced to ex- 
pand, swell, or apparently contract toward 
the center, because, on account of the com- 
paratively cold metal immediately around 
it, it cannot expand any other way. Now, 
on being cooled it cannot resume its original 
shape, because the parts heated being ex- 
posed to the ccoling influence first, do not 
get the chance to shrink back to their origi- 
nal place, on account of the exposed parts 
cooling first, leaving them in very near their 
dimensions when heated, and consequently 
with a diminished size in the hole. Now 
as we have used theory so far, we will have 
to know the practical cause to produce a 
like effect, and to illustrate more fully 
we will take the plate J, supposing it 
to represent the lower plate of piston at 
B's side. 

On applying a blow flame, or other 
means of heat, from the under side 
of hole x, long enough to heat it to 
or above ared heat, what would be 





the result?) The only result wouid 














be this, that the corners of the metal 
shown at ec, Fig. 1, would get hot 
first, and, as it cannot expand from 
the center, it has to expand toward 
the center, or swell both toward the 
center and immediately around the 
hole, producing a corresponding di- 
minishment in the size of the hole, 
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and an increase in thickness of plate 








at the hole, which, as I said before, 
does not resume its original dimen- 
sions on being cocled. 
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Ifow then, may I ask, can anything 
else be expected when the center of 


a casting is heated first? Should 














heat be applied to the hole a 2, Fig. 
1, heating it uniformly throughout, 
the metal around the hole will ex- 
pand, as expected, between the top 
and botcom plates, and swell toward 
the center of the plates, and produce 
a hole as shown at F, or, in other 
words, it would expand naturally 
from the center, when there is room 
for such expansion. 

Now, the cause of the phenomencn 





A PECULIAR JOB OF PLANING. 


him busy all the time, but it was necessary 
that he should be there all the time just the 
same, so of course he could spend bis time 
at work by methods that would not pay a 
regular machine shop, 

The works required a large disk to ham- 
mer saws upon—I think six feetin diameter. 
It needed to be faced off true, and there was 
not a good lathe for the purpose in that 
part of the country at that time. 

Jim said he could do the job, and so the 
casting was brought to him, For machine 
lathe, a small drill 
press, a grindstone, and a small planer—I 


tools, Jim had a 16 


think one that was made to plane 24'x24 





applied to the 
simple 


hole in question, for the 
that any from un- 
equal cooling, or produced by the core, 


reason stress 


would not create a tension on the center 
sufticient to allow it to be compressed to the 
extent mentioned, In pro- 
portions of the casting given, there could be 


fact, from the 


no tension on the center, because it is the 
last part of the casting that cools. Were 
the conditions reversed, ¢. ¢., the center 


cooled first, there would be a tension on the 
center, from the fact that the outside cool 
ing last produces a strain on the center. It 
will be evident now that the solution of this 
phenomenon cannot be found in this direc 





experienced by Mr. Williams could 

happen in only one way, and that is, 
the side of the piston in which the decrease 
in the size of the hole occurred was placed 
down, receiving the heat, as has been 
stated, 

Much credit is, I think, due Mr. Williams 
for drawing attention to this apparent phe- 
nomenon, For, although not a machinist, 
I can recall a number of instances in which 
immediately 
around the hole broke out from driving the 
Although the may 


not be the correct solution of the mystery, 


I have noticed the corners 


rod through, above 
Tat least think itis feasible, as a trial will 
prove, ALEX. CAIRNS, 


Highlands, Col. 
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An Interesting Experiment with Steel, 
Editor American Machinist : 

It appears that the idea that steel is a 
chemical combination of iron and carbon is 
universal; but where is the proof?) When 
two elements combine chemically the nature 
of both changes; this does not happen when 
iron ‘is carbonized, but a change does take 
place; the pulverent carbon melts. Well, it 
will be said carbon has never been melted. 
Be pleased to hear my explanation. The 
atoms of carbon buried in molten iron are in 
a very different position, for instance, from 
that of electric light carbons; it does appear 
that the fact that 
greater effect on the carbon than the tem- 
perature itself. To 
parallel in ordinary illuminating gas, con- 
cerning which a prominent work on chemis- 
try says: ‘‘Thelight aud gaseous hydrogen 
possesses in a great degree the power of ren- 
dering other bodies acriform, on uniting 
with them, even those which are not vola- 
tile, just as an eloquent speaker can com. 


the iron is molten has a 


this action we havea 


municate his enthusiasm to an indifferent 
audience.” 
To prove this idea I have succceded in 


crystallizing carbon taken from stec] wire 
nails, iron cut nails, and steel filings, by dis- 
It is, however, a dif 
ficult thing to do, the chicf obstacle being 


solving them in acids. 


that about 98 per cent. of iron must be dis 
solved in order to obtain about 2 per cent. of 
carbon. If the dissolution of the iron is vio- 
lent, the gases generated carry the nascent 
carbon to the surface, where it is oxidized 
by the oxygen in the air, causing small ex- 
plosions that are easily perceived in sunlight; 
to this nascent state of the carbon its power 
to crystallize is due. If the action is less vio- 
lent, or the carbon artificially obstructed, 
that which is so obtained resembles Jamp- 
black; sometimes a body of the same con- 
sistency is formed, but it is white. 

My first 
small quantity of steel filings in about a tea- 
spoonful of acid, which resulted in a few 
small crystals, but 
the grains of steel; by pressing these crystals 


experiment was to dissolve a 


nevertheless larger than 


into my thumb nailand drawing them across 
glass, they cut or scratched as only dia- 
mondscan. The result of the past six months 
of experimenting is small, but sufficient, 1 
think, to establish my theory. 

It may be mentioned here, in support of 
that being 
placed in the electric arc, melt, oxidize and 
disappear like a flash; carbon in steel, on Le- 
burnt, behaves in the manner, 
which would indicate not alone the sepa 
of but that it 


this argument, diamonds, on 


ing same 


rate existence carbon, is 
molten. 

It appears to me as reasonable, that, when 
steelis heated, the atoms of carbon have a 
tendency to unite, and form comparatively 
large particles; when slowly cooled these 
particles remain large, but on being chilled 
the molten particles are shattered to atoms; 
in this way the surface area of diamond 
presented to iron may easily be increased 
to one hundred times. With this 
and the more 
thorough diffusion, it is not difficult to un- 
derstand why steel should harden on being 
chilled. It is also possible that the different 
conductivity of carbon and iron, and electric 


from ten 


increased surface, contact, 


currents set up in the chilling metal, have 
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Long Feed Milling Machines. 


We give on this page illustrations of mill- 
ing machines which are typical of a com- 
plete line of machines made for similar 
work, and extending from 50-inch to 96 inch 
machines, this designation being derived 
from the length of continuous cut taken, 
the width, height, and other dimensions 
being of course proportional to this. 

The first illustration is of the 50-inch ma 
chine, which is adapted for any plain work, 
especially key-seating or splining, its capac- 


MACHINIST 


power in either direction. Provision is made 
for conducting all oil into proper channels, 
by which it is returned to a tank and again 
pumped to the cutters in an abundant sup- 
ply. It is supplied with a ‘‘ harness” 
outer support for the arm, or with a foot- 
stock like the larger machine. The feed 
worm and of hardened 
steel, driving a bronze worm in a spiral 
rack. 
is moved vertically is graduated to indicate 


or 


worm-wheel are 


The screw by which the cutter head 


movements of the slide in thousandths or in 
sixty-fourths of an inch. 
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their influence the arrangement of the 


atoms, and possibly on the degree of bhard- 


on 
ness or tenacity; by 
atomic diamonds begin to gather and rear 
range slowly, until the proper degree of 
arrangement of dia- 


hardness or size and 


mond particles is shown by the color, when | 


further progress is arrested by quenching. 
CHARLES WETTERER. 
809 Columbus Ave., 
New York City. 
° lle 


Mr. Tilden, with all his legal astuteness, 
was not able tomake a will that would stand 
the test of the law. 
so it appears, determined to carry out the 
intentions of Mr. Tilden, in so far as the 
establishment of a great library for New 
York is concerned. 


But his grandniece is, 


Mrs. Hazard’s endeavor 
to carry out the will of the testator ought 
to be appreciated, 


drawing temper the | 
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LONG Freep MIL 


ity being to cut a key-seat’one inch wide 
and one-half inch deep at one operation, 
with a feed of 30 


9 


ms 


per hour; or it will cut 
3, or 4.smaller key-seats simultaneously. 
The cutters can be sunk into a shaft or other 
It 
cross adjustment in line with the spindle 


work at any point of its length, has a 
This machine has been made with a platen 
up to 12 feet in length, and with an auto- 
matic feed of 10 feet. Such 
put on shorter legs than those shown, and 


a machine is 


there is a quick-return movement for the 
platen, by which it can be moved quickly by 











LING MACHINES. 

The second illustration shows the 84-inch 
machine. The platen of this machine is set 
low ona bed supported by four pedestals, 
and is fed by mechanism which, in its es- 
sential features, is like that described above. 

The saddle, upon which is mounted the 
driving spindle, is gibbed to the head, and 
has a vertical range sufficient to allow work 
eighteen inches high to pass under centers. 
From this saddle projects a large arm for 
outside support of arbor, intended for use 
on work where a back stand is not admis- 


sible, There is, however, as may be seen, 


7 


of solid 
The arm is readily removable 
when desired, and the foot-stock can be slid 


off its if 


back stand or foot-stock 
character. 


a very 


seat required. In most cases, 
however, the arm need not be removed, its 
yoke being swung up out of the way, 


leaving the center of arbor free to engage 
with that on the foot-stock. 
tion provides for operation on a wide range 
of work. 


This combina- 


As shown in the engraving, the space be- 
tween head and foot-stock is about twenty- 
four inches, but, if required, the foot-stock 
can be made to travel in line with the head, 
and its support be extended to any distance 
desired. 
The method of driving the spindle allows 
of its free adjustment without disarrange- 
of the driving and feed belts. The 
driving cone has three steps for 34" belt, or 
belt. 
shown 


ment 


two steps fora d 
longitudinal 
feed only, but where it is desired an auto- 
feed be applied to the 
elevating screw in the head, giving feed in 
a vertical direction, 


The machine as has 


matic motion can 


The table is arranged to run backward 
and forward rapidly by power, by a device 
As the 
table weighs a ton, the relief to the operator 


which is not seen in the engraving. 


by this improvement is obvious. 

All the operations of the machine are in- 
tended to be conducted from the front side, 
without change of place by the operator. 
The feed can be thrown in or out by hand 
at any point, by means of a rod which con 
the front of 
the cut, or is dropped automatically by an 
While the work table is 
intended to run back by power, it can also 


nects with the latch, shown at 
adjustable dog. 


be operated by hand, in either direction, by 
means of a large hand-whecl, not shown in 
the engraving. 

The machine is massive in all its parts, 
and is intended for heavy milling of any 
description, but more particularly for shaft- 
ing, railroad or engineering shops, being 
specially adapted for key-seating long and 
heavy shafting, finishing guide bars, con- 
necting rods, ete. 

It weighs 7,500 pounds, has a table 7 feet 
long, 20” wide, cross movement of head of 


2", stecl spindle 4° diameter at main bear- 
ing, and acutter arbor 24" diameter. The 
machine can be made to feed almost any 


desired length, and has been built to feed 
12 feet, the bed in this case being 16 feet 
long. 

These machines are built at the Hyde 
Park Works of the Brainard Milling Machine 
Co., 156 Oliver street, Boston, Mass. 


The Hvrening Post, of this city, republishes 
from the London Sunday Times an article 
beginning with the following insulting para 
graph : 


As there have been several reports pub 
lished of my interview with the deputation 
from Wrottenborough representing — the 
labor interest, perhaps you will kindly allow 
me the use of your columns to give tho 
true account of the incident. I need searce- 
lv say that I have the greatest possible 
admiration for the workingman. I agree 
with one of the characters in Sir Arthur 
Sullivan’s opera—‘t The Sorcerer ”’—‘‘ that 
he’s a noble creature when he’s sober.” He 
is, indeed, and since the recent depression, 
and the decline of credit at the local beer 
shops, the artisan of Wrottenborough has 
become a model citizen. So when I heard 
that these worthy sons of toil wished to in- 
terview me, I was only too delighted to meet 
them. 


This is a fair sample of the entire article, 
is entitled the Labor’ 
Representative ” and gives the details of an 
imaginary 


which “Trials of a‘ 


interview between imaginary 
workingmen and an imaginary M. P., in 
which the former are made to appear con- 
temptible. The Post loses no opportunity of 
publishing things that it thinks tend to show 
that those who work for a living are neces 
sarily low and contemptible creatures, and it 
evidently holds this opinion regarding them. 
Yet there are some people—a few of them— 
who read the Post, and depend upon it for 
their information regarding the merits and 





demerits of the so-called labor movement. 
| As well take the word of his satanic majesty 


regarding the virtues of holy water, 
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Helping Our Machinery Interests. 


That the recent Reciprocity Convention 
between this country and Brazil is helping 
American machinery interests seems pretty 
well proven by the fact that American ex- 
ports of steam engines and machinery to that 
country during the five months since the 
treaty has been in force, viz.: April 1 to 
September 1, 1891, amount to $1,299,020, as 
compared with exports of only $233 376 
during the corresponding period of 1890, 
being an increase of nearly one million dol- 
lars for the five months. 

The Reciprocity agreement allows Ameri- 
can machinery to enter Brazil free of duty, 
while formerly duties ranging from 15 to 
48 per cent. had to be paid. 

ee 
English and American Locomotives. 


The triangular discussion which has been 
going on with more or less regularity for 
some time between the Hngineer, of Lon- 
don, on oneside, and the Engineering News 
and the Engineering Journa! on the other, 
respecting the comparative merits of Eng- 
lish and American locomotives, has now ar- 
rived at the stage in which editor Forney 
has donned his war paint and is marshaling 
facts and figures which are very interesting. 
In the current issue of his journal he gives 
tables showing the mileage of English and 
American locomotives as compiled from the 
reports of railway officials in both countries. 
These tables show that the average annual 
mileage of English locomotives is 24,610 
miles, while that of American locomotives is 
35,650 miles. Commenting on these figures, 
Mr. Forney says: 

It seems hardly necessary to dwell upon 
the advantage which American locomotives 
possess over their Anglican cotemporaties, 
in their greater capacity for doing what they 
are made for—that is, for running and pull- 
ing trains. If we were arguing about 
horses, it would be apparent that an animal 
which would travel, on an average, 35 miles 
per day, was a much more serviceable and 
more valuable beast than one which would 
travel only 24 miles, even though the one 
which could travel farthest eat more oats 
than the other. The same thing is true of 
locomotives. Railroad companies buy, build 
and own them for the service they can per- 
form. That is what gives them value. Our 
adversary, apparently, entertains—vaguely, 
perhaps—the idea that the ‘‘chief end” of a 
locomotive is to evaporate the largest quan- 
tity of water per pound of coal. A maxi- 
mum evaporation of water is of some im. 


portance, but to a railroad company, 
crowded with traffic, and an insufficient 
equipment, the service capacity of their 


locomotives is paramount to everything 
else. Its influence on the interest account is 
a matter of simple calculation. Supposing 
a road, say in some new country, is equipped 
with 250 American locomotives. These, at 
$8,000 each, would cost $2,000,000. Todothe 
same work, 375 English locomotives would 
be needed, at a cost—assuming the same price 
—of $3,000,000. That means, of course, 
$1,000,000 more capital and an annual inter- 
est charge of $50,000, without any allow- 
ance for deterioration. It also means more 
engine house capacity, more men to take 
care of engines, more yard and shop room, 
anda very great addition of expense in the 
locomotive department. 

The last number of ‘‘Poor’s Railroad 
Manual” gives the total number of locomo- 
tives owned by the railroads of the United 
States at 32,241. If the annual mileage of 
American locomotives did not exceed that of 
their English cotemporaries, 46,704 loco- 
motives would be required to do the work 
which the 32,241 are now dging. That is, 
14,463 more than are now owned would be 
required to do the work of our railroads. At 
$8,000 apiece, this additional equipment 
would cost $115,704,000, 

The remark of the Hngineer, that ‘‘every 
attempt that has been made by writers on 
the subject to prove the superiority of the 
American locomotive has been so far a dead 
failure,” has already been quoted. It says, 
“The facts are too strong.” Now we sub- 
mit to our esteemed adversary and to our 
readers the question whether a $115,000,000 
fact has not ‘‘considerable ” strength. 


Though Mr. Forney does not in this arti- 
cle, which is number one of aseries, bring 
out any figures to show the relative weight 
of trains pulled by English and American 
locomotives, it is morally certain that, were 
such figures given, as we shall hope they 
will be in a future article, it would show 
that this superior mileage record of the 
American locomotive does not by any means 











tell the whole story, for it is well known 
that heavier trains are pulled here, and, 
supposing an American locomotive to make 
a mileage only equal to that of an English 
machine, if it pulls a greater weight of 
freight over a road which, in respect to 
grades, curves and condition generally, is 
inferior to that of the English roads, then it 
must be evident that it is a better machine, 
for the purpose for which both are con- 
structed. 
——_e go —_—_. 
There Should Be More of Them. 


In a recent issue of the Bicycling World 
we find the following letter : 

Editor Bicycling World: We note that a 
system has grown up by which the bicycle 
papers are asked to insert misleading state- 
ments under the head of trade notices. As is 
known to riders, or should be known to 
riders, these notices are written by makers 
themselves, but without their signature 
We hereby announce that we will not here- 
after make use of such advertising. We 
deprecate such methods, and hope that bi- 
cycle riders will appreciate the fact that 
they are cheap methods of trying to get 
something for nothing, and that many times 
these items contain statements which mak- 
ers would be ashamed to sign. We will 
both pay for and sign our advertising. 

Very truly yours, 
OVERMAN WHEEL Co. 

It would be a good thing for trade and 
technical journalism if there were more 
manufaeturers who would take such a stand 
as this, since the fact is apparent that there 
are many journals which will insert in their 
reading columns anything coming from a 
manufacturer who is or is likely to be an 
advertiser, no matter how absurd it may be. 
It is true, as the Overman Wheel Co. state, 
that much of suchadvertising matter is of a 
character that would not be subscribed to 
by the manufacturer sending it out, but, of 
course, if he can get it published by some 
journal on its own responsibility, he can 
have no objection. 

It should be clearly recognized, too, that 
matter pertaining to manufactured goods or 
machinery, which would be all right and per- 
fectly appropriate for a circular or cata- 
logue coming from the manufacturer, may 
be, and, in fact, usually is utterly unfit for 
publication in a trade journal, and if pub- 
lished there only results in injury both to 
the journal and to the manufacturer. 
Readers very quickly recognize an article 
which, in the words of the vernacular, ‘‘slops 
over,” and they discount it accordingly, to 
the detriment of all concerned. 

———_eqg>e—_—___—. 

Of course the report that exhibits at the 
World’s Fair coming from foreign countries 
were to be marked with their labor cost in 
those countries was not generally believed, as 
the scheme would evidently be entirely im- 
practicable. But on some accounts it is to 
be regretted that it could not be done. 
Such an exhibit would be a wonderful edu- 
cator, and in our opinion would show that 
our American labor, using our American 
machines and methods of manufacture, can 
and does produce most lines of manufactured 
goods at lower cost than they are produced 
anywhere else inthe world. And we be- 
lieve, too, that such an exhibition held ten 
years hence would show us to be still fur- 
ther in advance, for as automatic machinery 
comes more and more into use in manufac- 
turing, the rate of wages per day will be less 
and less important, so far as labor cost of 
goods is concerned, and Americans, adapt- 
ing themselves to the use of such machinery 
more readily than any other people, will 
continue to have the advantage in the use 
of it. 

a 

What the professional politicians may do 
for manufacturing interests is well illus- 
trated by the condition of affairs at Trenton, 
N. J., where a reorganization of the city fire 
department having become an imperative 
necessity, progress in that direction has 
been blocked by the politicians, who hope to 
have things arranged after next spring’s 
election so that they can reorganize it to suit 
them politically, which they could not quite 
do at present. Inthe meantime a fire which 


took place at Roebling’s establishment 





would have done serious damage had not the 
company maintained a fire brigade which 
assisted the volunteers. 

One of our greatest misfortunes is that 
municipal elections are contested upon na- 
tional party lines, just as though it made 
any difference whether drunken men are 
arrested by Republican or Democratic po- 
licemen, or whether fires are put out by Dem- 
ocratic or Republican firemen. 

But when, as sometimes happens, manu- 
facturing establishments, as such, lend their 
influence for one party or the other, they 
have not much to complain of if things be- 
come badly demoralized. 
7a>e 

A decision has recently been rendered by 
the Supreme Court of Pennsylvania, which 
to the lay mind has some curious features. 
A cigar makers’ union had some labels pre- 
pared to be used by cigar manufacturers 
employing union cigar makers, the object 
of this label being to give smokers an op- 
portunity for distinguishing between union 
made and other cigars. But the label, it 
seems, went further than this, and said that 
cigars not bearing that stamp were liable to 
be unclean, unwholesome, made in tenement 
house factories, etc. The object of this 
was, of course, to strengthen the union. 
Av employer of non-union labor counter- 
feited this label, and when suit was brought 
to prevent his doing so, an injunction was 
refused, on the ground that the object of 
the union label was to cover the non-union 
cigar makers with opprobrium. 

To the ordinary mind it will probably be 
a mystery how the non-union cigar maker 
is to be helped, so far as opprobrium is 
concerned, by the counterfeiting and still 
more general circulation of the label relating 
his shortcomings. If such a label does any 
one an injustice, an ordinary mortal would 
say that its use by anybody should be pro- 
hibited, not that everybody should be al- 
lowed to use it. The remedy seems to be, 
however, for the union cigar makers to con 
fine the statements made on their label 
strictly to demonstrable facts regarding the 
origin and quality of the cigars to which it 
is attached. Then those smokers who for 
any reason prefer such cigars, as many for 
various reasons do, can secure them, and 
those who prefer the others can also be 
suited, 





——_e —___ 


Some important changes are announced as 
having been made at the University of Wis- 
consin, in the College of Mechanics and En- 
gineering. There have been added to these 
three entirely new chairs—a professorship 
of railway engineering, a professership of 
electrical engineering and a professorship of 
machine design. The work of the existing 
chairs has been modified and developed so as 
to give a better division of labor and 
superior efficiency. The title of Professor 
of Civil Engineering has been dropped, 
because ‘‘in the progress of engineering 
science it has become too broad and indefi- 


nite.” A professorship of bridge and hy- 
draulic engineering has been developed 


from this chair. The force of instructors 
and facilities have been very much increased, 
and the university is better than ever pre- 
pared for educational work. 
cceaiaemeeniaalliia posiacare 
In our October 1st issue we published a 
few lines giving information furnished us 
regarding a legal controversy between the 
Ball Engine Co. of Erie, Pa., and the Ball 
& Wood Co. of this city. We have since 
been informed that the decision of the court 
referred to related to a demand for a pre- 
liminary injunction which the former com- 
pany had made as against the latter com- 
pany, and that the matters in dispute are 
yet to be tried on their merits. 
—->- 
One of the ministers of Brooklyn is re- 
ported as saying in a recent sermon, that ‘‘a 
person’s friendship should be restricted to 
those who labor at some useful employ- 
ment.” If this were generally observed, 
what a great rearrangement of friendships 
there would be, and how utterly friendless 
many of those who now plume themselves 
as being at the top of society, 
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Literary Notes. 


A new periodical devoted to engineering 
matters has made its appearance, under the 
name of Cassier’s Magazine. The first num- 
ber is certainly a very interesting one, 
among its contributors appearing the names 
of many of the best known writers on engi- 
neering subjects. The articles relate mainly 
to matters connected with the development 
and transmission of power, and are well il- 
lustrated and printed, the magazine coin- 
paring very favorably in these respects with 
the best literary magazines of the day. Itis 
to be sold at 25 cents a number, and is pub- 
lished by the Cassier Magazine Publishing 
Co., New York. 
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SWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

















(487) J. F. A., Alliance, Ohio, writes : 
Please answer the following question through 
your columns. How do you find the degree 
of a curve as used in railroad practice? A.— 
See answer to Question 472, in our issue of 
December 11, 1890. 


(488) X., Lancaster, Pa., writes: Please 
inform me through your Question and An- 
swer column, in what issue of your paper I 
can find the proportions of ports and valves, 
and throw of eccentric for ordinary slide- 
valve engines. A.—May 1, page 5, 1890. 


(489) H. T., Portland, Oregon, asks: Can 
you inform me through your columns what 
number of men are employed at the present 
timein Krupp’s works, Essen, Germany? A. 
—10,500 men were employed in these works, 
besides 5,000 others in the mines and at the 
blast furnaces. We do not know how many 
are employed at the present time. 


(490) F. W. C., Greenfield, Mass., writes : 
Can you tell us whether the screw shafts on 
the Atlantic steamers are made of iron or 
steel ? A.—Many are made of iron, a few 
of steel. 2. If of steel, are they cast or 





forged ? A.—Forged from ingots which are 





cast for the purpose. 3. Are the shafts hol- 
low or solid? A.—Occasionally both iron 
and steel shafts are made hollow; they are 
bored out. 


(491) P. R., Janesville, Wis., writes: 
should like to have you publish in your 
columns the names of works treating on the 
mechanical powers and principle of mechan- 
isms, and their practical application to ma- 
chinery of all kinds, and especially to work- 
shop machinery ? A.—To obtain this know]- 
edge you will have to study books treating 
on several branches of engineering. For a 
list of these books we refer you to our issue 
of February 19, current volume. 


(492) W. G. S., Montville, N. J., writes: 
Kindly answer through your columns what 
size of pipe would give the best result on a 
battery of six boilers. Two of these are 
100 horse-power, one 75, two 50, and one 
35 horse-power. The pipe extends about 
250 feet from the boilers. My idea is to 
make the main pipe 8 isches in diameter, 
reducing it towurd the last boiler to 6 inches, 
and then to 44 inches. A.—Your choice of 
diameters is about right. We say about, 
because the term ‘* horse-power,” when ap- 
plied to boilers, is often somewhat indefinite. 
2. How high above the boilers should the 
steam pipe be? A.—If no expansion joints 
or ball and socket joints are placed in the 
steam pipe, so as to allow for the expansion, 
we should place the steam pipe from 6 to 8 
feet above the boilers. 


(493) J. 8., Brooklyn, N. Y., writes: I de- 
sire to become a marine engineer. I am 26 
years of age and consider myself to be a 


I] 


first-class machinist, with twelve years’ ex- 
perience in different kinds of machine work, 


| : ar ‘a : 
' motion which is not coincident with that of 


|the crosshead. If, on the other hand, the 


and have some knowledge and experience in | lever a stands perpendicular to the line e 


marine engine work. Please inform me 
through your columns how I can get into 
the business of marine enginecring, and 
what kind of school or institute should I at- 
tend so as to enable me to take out a marine 
engineer’s license? A.— We do not know 
of any school which prepares persons for 
passing an engineer’s examination. You 
may have to act as fireman ina vessel be- 
fore you can pass the examination. We 
should advise you toapply at the office of 
the Inspector of Steam Vessels, Post Office 
building, New York, where you will obtain 
the information necessary to guide you in 
your future action. 


(494) B. E., Louisiana, writes: Kindly 
oblige me by giving your opinion on the fol- 
lowing: I am interested in a new electric 
light plant and steam laundry about to be 


erected. The dynamos will be one 1,000- 
light incandescent and one 200 arc light. 
The laundry will require about 25 horse- 


power to drive the machines. There is con- 
siderable dispute regarding the most practi- 
cal and economical engine to use. My plan 
is to use a low-pressure engine and belt 
from three driving pulleys on shaft coupled 
to engine shaft direct; engine is to make, 
say, 8) revolutions. On the other side a 
high-speed engine is proposed for the elec- 
tric light plant, and a medium speed engine 
for the laundry. Both of these engines are 
of the ordinary slide valve type. It appears 
to me that there can be no comparison in 
question of economy between these two 
classes of engines. However, I may be in 
error, and any information regarding the 
foregoing will beappreciated. A.—You will 
doubtless run the laundry during the day, 
and the electric light plant will, of course, 
have torun during the night. We should 
therefore adopt the second plan mentioned— 
that is, use a separate engine for the laun- 
dry. In regard to the particular builders of 
the engines which you mention, we cannot ad- 
vise you, aS we are in nowise interested in 
the sale of any class of engines or ma- 
chinery; but we can safely say that you will 
save money by placing the whole matter in 
the hands of a competent engineer, who 
cannot afford to have his reputation injured. 


(495) T. E. M., Albany, N. Y., writes: In 
your issue of October 8 a question is asked 
concerning reducing motion for indicators. 
In the answer you say, ‘‘When the cross- 
head is at midstroke the lever @ should 
stand in a vertical position.” Why should 
this be necessary, when the semi-circumfer- 
ence } is true with the pivot f upon which 
the lever swings? Would not the motion be 
coincident with the piston travel if the lever 
a did not stand in a vertical position? lam 
aware that most books explain this matter 
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as you do. Will you please explain, and 
by doing so oblige one of your readers? A. 
—If the lever @ does not stand vertical to 
the line of motion of the crosshead when 
the latter is in thecenter of its travel, the 
motion of the indicator drum will not be co- 
incident with that of the crosshead. This 


| condition is shown in the accompanying dia 


gram. Let ed represent the motion of the 
crosshead; ¢ the center of its motion; f ¢, 
the position of the lever a when the cross- 
head is in the center of its travel; then ¢ cy, 
will be the length of the link connecting the 
lever a to the crosshead. Let the arc e, d, 
described from the center f be the path of 
the pin in the lever a. Now let us find the 
position of the lever a when the crosshead is 
at the end of the stroke. From d as a center, 
and with the radius c c,, describe a short arc 
cutting ¢, d, in d,; join f and d, by a 
straight line; then this line will represent 
the position of the lever @ when the cross 
head is at the end d of the stroke. Again 
from eas a center ,and with a radius ¢ ¢,, 
describe a short are cutting e, d, in the point 
€,; join eg and / by astraight line; this line 
will then represent the position of the arm a 
when the crosshead is at the end e of the 
stroke. Now notice the result. We have 
seen that fc, represents the position of the 
arm @ when thecrosshead is in mid-position; 
consequently when the crosshead travels 
from ¢ to d the pin in the lever a will de- 
scribe the arc c, d,; and when the crosshead 
moves from ¢ to e, the pin in a will describe 
the are c, e,. But the are c, e, is much 
greater than the arc c, d,, which shows that 





the motion of the pin in a is not symmetri- 
cal, thereby giving to the indicator drum a 





d produced when the crosshead is at mid- 
stroke, then c, ¢, and cy, d, will be equal, 
and give a more correct indicator card. 











Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 





George B. Grant—Gear Wheeis. See p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘*Bradley’s Power Hammers, the best in the 
world.’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, wi. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Ice and Refrigerating Machines, 170 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 

** How to Keep Boilers Clean.’’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N. Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Our Automatic Gear Cutting Machine will increase 
production 50%. The Superior Mach. Wks , Clev’d, O 

Boston Gear Works, Boston, Mass. Gear cutting 
of every description ; noiseless gears a specialty. 

$13.00 I. Dea L. Drawing Stands. The original 
Send for postal. W.S. Rogers, Troy, N. Y. 

One Star Hack Saw will cut steel a whole day 
without filing. 

S. A, Smith, 23 South Canal Street, Chicago, Il., 
agent for Holbrook’s Raw Ilide Blanks for Gears. 

Adamantine Adhesive, stops leaks in boilers and 
joints. Charles Barnes & Co , Cincinnati, Ohio. 

Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill Ma- 
chine Company, Philadelphia, Pa. 

Thos. Pray Jr., 193 Times Build’g, N. Y., attends 
to ealls for Indicating and Testing Steam Plants, 
Water-works, Locomotives & S. S’s. Write or call. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 

For best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th St..N.Y. Send for des’n 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Il. 

Milliken & D’Amour, No. 151 Cedar street, New 
York City, designers and builders of labor saving 
and automatic machinery and tools to order. 

For Sale—New and 2d-hand lathes, planers, drills, 
shapers, engines & boilers, belting, pulleys and shaft- 
ing; list sent free. W.P. Davis, Rochester, N. Y. 


N. Y. City Bolt & Nut Co., Limited, 33 and 35 Des- 
brosses St, N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates. 


25’ **Only Drill Press built on 

82/’ ‘Ko-rekt’ principles, 

37” even if they come from Jersey.”’ 

42" Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the metheds; 
9 illustrations. Price, $1.25 postpaid. E. & F. N. 
Spon, 12 Cortlandt Street, New York. 


**Hawkins’ Maxims and Instructions for the 
Boiler-room.”’ 10 Parts, 25 cents each. Catalogue 
free. Theo. Audel & Co., Pubs.,91 Liberty St., N. Y. 


De Lamater Screw Propeller Whe ade only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from “. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 


Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful- 
ton St., New York. 


‘** Binders’? for the AMERICAN MACHINIST. Two 
styles—the **Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


** Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam ge and current 
practice in testing engines and boilers. Price, $2, 
»ostpaid. Published ~ 4 John Wiley & Sons, 53 East 

ent é 


Street, New Yor 




















A new foundry is being built at San Francisco, 
Cal. 

A three-ton straw paper-mill is to be established 
at Lincoln, Il. 





The Mobile (Aia.) Brewery will put a 50 ton ice 
machine in its brewery. 

The Whitlock Coil Pipe Company is to erect a 
factory at Elmwood, Conn. 

The Coburn Trolly Truck Company will erect a 
new factory near Holyoke, Mass. 

A brick extension is being made to the engine 
house at the Bath (Me.) Iron Works. 

The Flenniken Turbine Company, of Dubuque, 
Iowa, propose to enlarge their plant. 

Receivers have been appointed for the Hains- 
worth Steel Company, of Pittsburgh, Pa 
Negotiations are pending for the establishment 
of an electric light plant at Staunton, Va. 

The Augusta (Ga.) Railway Company is increas- 
ing the capacity of its electric power plant. 

It is said that large sheet-mills are to be erectea 
at Millerstown, Pa., with Pittsburgh capital. 

C.B Gravely, of Henry County, Va., is reported 
as to establish an iron foundry in Salem, Va. 

H. L. Freeman is inviting bids for building a 
bridge across the Line Creek, near Senoia, Ga. 

The Tampa Bay Ice Factory (St. Petersburg, 
Fla.,) has recently been remodeled and improved. 
The Madison Car Company, of Madison, Ill., has 
increased its capital stock from $500,000 to $1,000,- 
000, 


The Pottsville Iron and Steel Company, of Potts 
ville, Pa., is having plans prepared for a new blast 
furnace. 


The Aluminum Alloy Metal Company, of Hamp- 
ton, Iowa, have been incorporated, with a capital 
of $25,000. 


The Eagle Rolling-mill Company, of New Ulm, 
Minn., capitalized at $300,000, have filed articles of 
incorporation. 


Some further additions are to be built to the 
Farrell Foundry and Machine Company's plant, at 
Ansonia, Conn, 


E. W. Pike, of Chicago, IIL, has been investigat- 
ing with a view of erecting an electric light plant 
in Taylor, Texas. 


The American Foundry Company, of Edison, 
Washington, is to erect a plant for the manufact 
ure of car wheels. 


It is said that an English syndicate is making 
efforts to purchase the Fort Payne (Ala.) Coal and 
Iron Company’s plant. 


The Union Tin-plate Company has been organ- 
ized, to manufacture terne-plate at Wood’s Run, 
Allegheny County, Pa. 


The Steam Heater Company, of Susquehanna, 
Pa., is taiking of erecting a new and larger ma- 
chine shop next season. 


The Empire State Phosphate Company, Citrus 
County, Fla., is reported as to put in new machin 
ery at its phosphate mines. 


The Laconia (N. H.) Car Company is at work on 
an order for 200 cars for the Burton Stock 
Company, of Boston, Mass. 


Car 


The Augusta (Ga.) Ice Company will increase the 
capacity of its ice factory from twenty-two to 
thirty-two tons of ice per day. 


The Monterey Foundry and Machine Company 
have been chartered to do business at Monterey, 
Mexico, and Hutchinson, Kan. 


Cincinnati (Ohio) parties will probably organize 
a stock company for the purpose of operating the 
Dayton (Ohio) Nut and Bolt Works. 


It is expected the Fisher Manufacturing Com- 
pany, Fisherville, Mass , Will build on a large addi- 
tion to their large mills in the spring. 


The Waco (Texas) Gas Company will put in its 
electric light plant, it is stated, two 750 light dy- 
namos, and a 150 horse-power engine. 


An electric light or gas plant will be established 
for the purpose of lighting the city of Mt. Sterling, 
Ky. The mayor can give information. 


Creswell’s iron foundry, Philadelphia, is to be 
removed to a new site, where a two-story brick 
structure, 190x70 feet, is being erected. 


The Greenfield Boiler Company’s works, at Green- 
field, Mass., have been sold to Utica (N. Y ) parties. 
to which place the plant will be moved. 


The Bertha Zinc Works, Pulaski, Va., is reported 
as to erect several additional furnaces, and as to 
enlarge the operations at its zinc mines 


There is water-works agitation in Pasadena, Cal.; 
St. Albans, Vt.; South Haven, Mich.; Jamestown, 
N. Y.; Eagle Pass, Texas; Flatonia, Texas 


Pittsburgh (Pa.) parties are investigating with a 
view of establishing in Radford, Va., works for the 
manufacture of wood-working machinery 


Negotiations are pending for the saie of the Fort 
Payne (Ala.) Coal and Iron Company's properties, 
valued at $2,000,000, to an English syndicate. 


The Border City Ice and Coal Company, Fort 
Smith, Ark., has increased its capital stock to 
$100,000, and will put in a 50-ton ice machine. 

The city council of Memphis, Tenn., has adopted 
aresolution providing for the construction of a 
$10,000 iron bridge over Gayoso Bayou at Memphis. 

The Superior Land Roller Company has _ pur- 
chased land at Gouverneur, N. Y., where it will 





erect a building for the manufacture of its goods, 
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A company is being organized in Lockport, IIL., | 


for the manufacture of plain and barbed wire. 


which will give employment to a large 


men, 
The St. Louis & Southwestern Railroad Co, 
(office, St. Louis, Mo.,) is reported as to remove 


its machine shops from Pine Bluff, Ark., to Tyler, 
Texas, 

The Ashland 
will begin active 


Steel 


of Ashland, Ky., 
December Ist. 


Company, 
about 
are very nearly com- 


operations 
The buildings of the plant 
pleted. 

The Continental Bolt and Iron Works, of Chicago, 
has been incorporated by A Egerton 
Steele and D. P. Donelson, with a capital stock of 
$60,000, 

R. D. Shook is reported as having purchased the 
old mill between Scottsboro, Ala., and Focklen, 
and as to rebuild, put new machinery in, and 
operate same. 

The Campbell Frog Works, at Bucyrus, O., has 
been sold by the assignee to Judge F. Hipp. It is 
stated that a stock company will be formed to 
operate the works. 

A supposed incendiary fire recently completely 
burned Joseph O, Bryer’s saw-mill and John Tay 
lor’s tackle and pulley shop at the foot of Tatnall 
street, Wilmington, Del. 

The Paragon Manufacturing Company has been 
incorporated at New Haven, Conn., with a capital 
stock of $16,000. The company will manufacture 
hardware, tools and specialties. 

Thomas Carlin’s Lacock and Sandusky 
streets, Allegheny City, Pa., issue a circular show 
ing a great variety and range of machinery which 
they have on hand, ready for delivery. 


Sons, 


The Austin (Texas) Rapid Transit Railway Com 
pany will put new machinery in its power plant, 
as previously stated; it consists of a 350 horse 
power engine, and a 250 horse-power dynamo. 

The Phoenix Wrench Manufacturing Company, of 
Chicago, Ill, has been incorporated, with a capital 
of $300,000, Incorporators are E. L. Pickard, Chap 
man Seabury, F. M. Bardwell and D. H 

The Vulean Iron Works, at 


Porter. 


New Britain, Conn., 


has contracted for a new foundry, to be completed 


Nov. 15. The building will be 70x278 feet, of brick, 
stone and iron, and equipped with two furnaces. 


The city council has adopted a resolution grant- 


ing to H.G. Allis, H. P. Bradford and J. M. Tay- 
lor the privilege of erecting and operating an 


electric light, heat and power plant in Little Rock, 
Ark. 

The Foundry and Machine Company, 
Limited, of Pittsburgh, are erecting a new foundry 
department. The old building has been torn down 
and an iron building, 95x100 feet, will be 
tuted. 


Lewis 


substi 


The Joliet Sheet Rolling-mill Company, of Joliet, 
Ili., has been incorporated, for the manufacture of 
Fewtrell, M. 
The capital stock is placed at 


iron and steel products, by Samuel 
Calmer, and others, 
$100,000. 

The Chilocopico Phosphate Works has been or 
ganized, with H. F. Crawford, president, for the 
purpose of operating the phosphate works recently 
established on the east side of Peace River, at Fort 
Meade, Fla. 


The Lewis East St. 
Louis, IIL, has been incorporated, by W. J. Lewis, 
LB. Fisk and E. S. Marshall, for the manufacture 


The capital stock is placed 


Valve Gear Company, of 


of valves, pumps, ete. 
at $600,000 


Messrs. L. M. Rumsey, C. D. McClure and Paul A, 
Fusz have incorporated the Madison Railway 
Equipment Company, of Madison, Ill, with a capi 
tal stoek of $100,000. The company will deal in 
railway supplies. 


James Leffel & Company, Springfield, Ohio, have 
recently received an order from the Marinette & 
Menominee Wood Pulp Paper Company, of Mari 
nette, Wis ,for eighteen turbine water wheels, to 
develop 3,500 horse-power. 


The Acme Railway Switch Compuny, of East St. 
Louis, has been incorporated, with capital stock of 
$500,000, for the manufacture of railway switches, 
J. E, Broack and Charles E 
Long are the incorporators. 


Chambers, George 


The corporation of the city of Winnipeg, Man., 
are advertising for tenders for the supply of 18,000 
feet of vitrefied pipe, ranging from 
inches to twelve inches in diameter. Tenders will 
be received up to November 12. 


sewer nine 


The South 
incorporated at 


Florida Eleetric Company has been 
Bartow, Fla., with F. J. Maywald, 
president; Frank Clark, secretary, and C. J. Seeger, 
treasurer, to construct telephone lines, erect elec 
tric light plants, fire alarms, ete. 

The Connell & Dengler Machine Company, capi 
talized at $100,000, incorporated, at 
Rochester, N. Y. The object of the company is to 


has been 


Adams, F. M. | 


force of | 


Gould & Eberhardt (Newark. N. J.,) have issued 
anew catalogue, relating mainly to drill presses. 
Improvements are noted that make the catalogue 
particularly interesting to mechanics and manu- 
facturers. It can be had by mail upon application. 


The Leavitt Machine Company, of Orange, Mass., 


| has decided to build an addition to its shop at 


| once, and 


build an office outside the shop. The 


| business has increased about fifty per cent. within 





manufacture and sell machinery and machinery | 


supplies, and to operate a foundry. 


A saw-muill belonging to the Santa Clara Valley 
Mill and Lumber Company, near Boulder Creek, 
Cal., was recently burned, 
factured lumber, $50,000 
was one of the largest in the county. 


No insurance. The mill 


The Thayer & Britton Company, of 
been formed to manufacture and 


Chicago, has 
sell car and loco 


motive bearings, brass and bronze castings, ete,: 


capital stock, Frank W, 
Thayer, Frank H. Britton and Louis Danzier 


$100,000; iIncorporators; 


Loss, including manu- | 


three months, and outgrown the present quarters, 

P. B. Perkins, of Los Angeles, Cal., proposes to 
establish a works at San Diego for the manufact 
ure of mining machinery, hydrauiic pumps, trac- 
tion and stationary engines, and iron and steel 
work generally. The estimated cost of the plant 
is $150,000 

The Cushman Iron Company, recently incorpo 
rated, has commenced work on the foundations of 
its plant at Roanoke, Va. The building will be in 
size 75 feet by 45 feet, with engine and boiler-room 
additional. Work on the plant will be pushed, and 
operations soon commenced. 

The contract for the erection of a foundry for the 
serlin Machine Works, at Beloit, Wis , has been let 
to the Northwestern Contracting Company, of 
Chicago. Plans are being prepared for ¢ 
foundry for the Eclipse Clutch Works, at the same 
It will be 8 feet by 90 feet. 


also 


place. 


The Burdon Water Lift Company has been incor- 
porated, at Jacksonville, Fla., with J. R. Tysen, 
president; Samuel Wolf, vice-president, and P 
Sattelkan, secretary, to manufacture the patent 
Burdon water lift and railroad water supply tank. 
The authorized capital stock is $150,000. 


of Baltimore, Md, and 
others, have incorporated, at Harper’s Ferry, W. 
Va., the Houghton Machine Manufacturing Com 
pany, to manufacture the patent button-hole ma 
chine of John Q. A. Houghton. The capital stock 
is $10 000, with privilege of increasing to $500,000. 


John Q. A. Houghton, 


The Damascus Steel Company, at Denver, Colo., 
has been formed, for the manufacture of steel and 
steel under certain patents. The capital 
stock is placed at $1,000,000. S. P. Rose, G. Z. 
Dimmit, C. G. Hathaway, T. J Cooper, J. S. Mosby. 
Jr.,and L. D. York are the directors of the com 
pany 


tools 


In these columns, last week, we referred to the 
rumor that the Atlas Tack Corporation (A. 
Field & Sons), Taunton, Mass., would remove to 
Somerset, Mass. A note from the company informs 
us that there is no intention of moving the works, 
the present location being desirable, and business 


good. 


The work of construction on the new shops of 
the Florida Central & Peninsula Railroad, at Fer- 
nandina, Fla., has commenced. These shops will 
take the place of those at Tallahassee. The shop 
equipment at the latter place will be removed to 
the new plant, and other machinery will probably 
be added. 


The mill, boarding-house, store, office, and sey- 
eral tenement houses belonging to the Sweet Cedar 
Company, at Arthur’s Bay, eighteen miles north of 
Menominee. Mich., were recently burned. <A large 
quantity of cedar and pine timber was also de- 
stroyed. The loss will probably reach $50,000, with 
no insurance. 


The Robb Engineering Company, Amherst N.S, 
isapplying for incorporation, with a capital stock 
of $249,000. for the purpose of enlarging the busi 
A. Robb & Son in 
iron and brass founding and general engineering, 
and the manufacture of all kinds of machinery, en 


gines, boilers, etc. 


ness heretofore conducted by 


The Cushman Roanoke, Va., 
has been incorporated, with a capital stock of not 
less than $15,000, nor more than $50,000, 
pany wiil manufacture 
wrought and 
Cushman, president; 
and A. J. 


Iron Company, of 


The com- 
ornamental and builders’ 

The officers are: C. G 
John Bird, vice-president. 
Coffin, secretary and treasurer, 


cast-iron, 


The erection of the zine works at Wenona, Il.. 
has already proceeded so far that two furnaces are 
completed, and four will be ready by the first of 
December. It is only intended to finish the four 
this fall. When the plant is finally completed, it 
will comprise sixteen furnaces, employing about 
200 men, and making about 40,000 pounds of spelter 
a day 


The D B Smith & Company has been incorpor- 
ated, with $20,000 capital, to manufacture all kinds 
of agricultural implements, at Deerfield, N. Y. The 
location of the principal office is at Deerfield Cor 
ners, Oneida County. The directors are as fotlows: 
Dewane B. Smith, Charles H. Poole, Edwin H. Ris- 
ley, Thomas L. Benham, Rebert B. Poole. all of 
Utica 


John Becker Manufacturing Company, makers of 
milling machines and special tools and machinery, 


is building a brick shop at Fitchburg, Mass., 43 feet 
by 155 feet; also another brick building, to be 
devoted to brass founding. The company, now 


located at 150 Pearl street, Boston, will begin to 
remove to theirnew shops about the 20th of this 
month 


The new the Alabama _ Rolling-mill 
Company, Birmingham, which were destroyed by 
fire June, 
mill started up 
mill will resume 


works ol 


about 
full 


in about 


last are completed, the 
time, and the 


weeks 


has finishing 


two Seven hew 


puddling furnaces and two gas-heating furnaces 


have been added to the plant, which will increase 


‘the output to about 80 lous of finished iron per day 





puddle- | 
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The Cultivation of Inventive Capacity. 
3y LEICESTER ALLEN. 


The success which has attended my edu- 
cational experiment, as evinced by the nu- 
merous solutions forwarded and by the ex- 
pressions of approval which accompany 
extremely flattering. 
Nearly all the letters containing solutions or 
attempts at solutions also convey expressions 


these solutions, is 


of approval. 

A letter from Prof. De Volson Wood, of 
Stevens Institute, Hoboken, N. 
the idea has oceurred to in- 
structors in technical institutions, but does 


J., seems to 
indicate that 


not make it clear that any systematic in- 
struction has yet been organized. He writes 
as follows : 

‘*Every year I give to my students prob 
lems in designs, the object being to exercise 
It is 
not only profitable to them in exercising in 
dependent thought, but I seek to add to its 
value by classifying their solutions and re- 
viewing them before the class, showing prac- 
Usually a 
variety of solutions are reported, some of 
which may be remarkably simple and others 
exceedingly complex. 


their ingenuity and inventive faculty. 


tical and impractical methods. 


‘* For instance, it will be observed that in 
the ordinary engine the valve is moving ina 
direction opposite to that of the piston, as 
the latter is nearly the cnd of the stroke; 
now devise an engine such that the valve 
shall move in the same direction as the pis 
Do 
the same without crossing the steam pas- 


ton while it begins to open the port. 


Suges. 

‘‘Again, it is observed that the piston 
makes one double stroke while the fly wheel 
makes one revolution. Now devise an en- 
gine such that the piston shall make four 
single strokes with one revolution of the fly- 
wheel without gearing. These will give 
some idea of the general character of these 
problems. 

‘“* A few days since I asked the class to 
solve the problem proposed by Mr. Allen in 
the AMERICAN MACHINIST of October 8th, 
the solution for which I enclose. The sim 
plest ones had been upon a previously exist- 
ing uniform reciprocating motion, and if the 
author of the problem intended to restrict 
the case to one in which the plant should not 
contain the elements which he excludes, then 
their selutions are ouly partial. The most 
difficult part of the problem might be to 
produce the uniform reciprocating motion. 
I enclose a solution of my own which re- 
quires little, if any, explanation. 
the 
lower part projecting through a slot on the 
platform of which it slides. 


‘Through the slide @ is a pin ¢ ¢, 


A piece 6, pro 
jecting from the endless belt, engages the 
pin until it is freed from it by changing its 
course in running around a pulley, leaving 
the slide a at rest until the projection 4 re- 
turns along the under side of the platform, 
when it will again engage the pin and force 
The uni 
form motion of the belt may be secured by 


the slide in the opposite direction, 


a rotary engine, turbine or other similar mo 
tor. The motion should be slow, or else a 


stop will de 


required to bring the slide to 
for, if it went fast, it would by virtue 


of stored energy move on after it was dis- 


rest ; 


engaged from the driving power.” 

The solutions referred to as having been 
given by the students of Stevens Institute 
at Prof. Wood’s request, and which he has 
kindly forwarded, are, as he says, ‘ only 
partial,” as they do not meet the sixth re- 
striction accompanying the problem, which 
requires the part directly moving the slide 
to have a uniform motion. The solutions 
are, however, ingenious, and were wrought 
out by Messrs. R. Riege, E. R. Douglas, 
Frank J. Weeks, C. A. Huppertz, Beattie 
A. Inglis and $8. Matsuda in conjunction 
with Mr. R. E. Chandler. 


though interesting, 


These solutions, 
are not given, as they 
do not solve the problem as stated by me in 
my first article. 

I reproduce the solution of Prof. Wood, 
This solution is valuable, although it corre 
sponds in general principle to that of Mr. E 
H, Powers, of Beloit, Wis,, which appeared 











in my last article. It will be perceived that 
Prof. Wocd obtains a longer veriod of rest 
at the end of the stroke of the slide, by the 
employment, at cach end of the guide-way, 
of two idler pulleys e, intervening between 
the sprockets f, which is a valuable feature 
shown in other of the solutions for- 
warded. 

I shall subsequently show a modified form 
of the as presented by Prof. 
Wood, and give practical reasons for the 
modification in its application to the shuttle 
motion of a loom, a purpose which was in- 
timated in my last article. Before doing so, 
however, I will review such solutions and 
attempts at solutions as have been forward- 
ed to me at the present writing. In those 
who have failed to give a correct solution 
the chief fault appears to have been a neg- 
lect to observe rigidly the sixth restriction. 
That is, that the direct mechanism propel- 
ling the slide shall have a uniform motion. 
The word ‘‘ uniform” was used by me in its 
broadest sense, and was expected to be so 
understood. It did not mean uniform re- 
ciprocating motion or uniform intermittent 
motion. The solutions forwarded by Prof. 
Wood from the students of the Stevens In- 
stitute are all defective in this particular. 

Correct solutions have been received from 
the following gentlemen : 

Mr. W. M. Barker, of Meadville, Pa., 
vives a solution substantially the same as 
that given by Mr. Clough, of Springfield, 
Mass., whose solution appeared in the last 
article. 

Mr. Charles P. Smith, of Lynn, Mass.. 
gives a solution which corresponds almost 
exactly with that of Mr. Powers. 

Mr. Amos B. Cunningham, of Plainfield, 
N.J., gives a solution substantially the same 
as that of Mr. Clough, but he adds thereto a 
guide-way for the support of the endless 
chain, and his tripping motion is made to 
depend upon peculiarities of construction in 
the slide; that is to say, recesses in the 
guide-way actuate the tripping mechanism 
at the proper points. 

Mr. G. W. Phillips, of Providence, R. I., 
gives two solutions, one of which conflicts 
with the sixth restriction, while the other is 
substantially the that of Mr. 
Clough. 

Mr. E. W. Roberts, of Cornell University, 
gives a solution which is substuntially the 
same as that of Mr. Powers. 

Mr. John P. Slocum, of Providence, R. 
I., gives a solution substantially the same as 
that of Mr Clough, the modification spoken 
of by him, to wit, the use of two lug links, 
one following the other to make the time of 
As de- 
scribed, it appears to be wrong in principle, 
and I think it would not work. 

The attempted solution of Mr. W. IT. 
Raebam, of Galt Cut (State or Territory 
omitted), is faulty in that it involves sub- 
stantially the use of a double rack-and 
pinion movement, the slide being formed in 


no 


movement 


Same as 


rest short, is not explained clearly. 


such manner as to form an upper and lower 
rack, each containing a single tooth and a 
double-toothed pinion acting to give the 
motion. 

Mr. William N. Risdon, of Watsonville, 
Cal., also sends a fanlty solution, the motion 
of the direct driver or pin, which Works in 
a slot and which is connected with the slide 
to be moved by a rod, not moving with a 
uniform motion; besides, the rod itself is 
too nearly allied to a pitman (which was ex 
cluded) to permit this to be considered a 
good solution, 

Mr. J. G. Fischer, who has omitted to date 
his letter and give his address, sends a solu 
tion which appears very ingenious, but as it 
is not clearly explained [am unable to dis- 
cuss it further. 

Mr. Herbert W. Pudan, of Sacramento, 
Cal., sends a solution which is substantially 
the same as that of Mr. Risdon, and_ pos- 
sessing the same defects. 

“H.,” of Auburn, N. Y., sends in a neat 
drawing, but his solution is not correct, as 
he uses reversing gear, making the motion 
of the direct driving motion intermittent 
instead of uniform, 

Mr. William M. Mahon, of West Superior, 
Wis,, shows two sprocket wheels and chains 
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‘arrying dogs which engage the slide, the 
motion of the driving shafts to be reversed. 
It will at once be seen that 
sixth restriction. 

Mr. Adam Gerlock, of Philadelphia, sends 
in a solution which is not clearly shown and 
explained, but which appears to include two 
sets of sprocket wheels and two belts with 


this violates the 


trip catches running in opposite directions. 
Beyond this, the statement of his solution is 
too meager to be understood, 

Mr. Robert T. Johnston, of Scotch Plains, 
N. J., has undoubtedly the correct notion, as 
shown in the solutions of Messrs. Clough, 
Powers, and Prof. Wood, but his drawing 
and explanation are not sufficicnt to justify 
further discussion. 

Mr. O. B. Lyon, of Chicopee Falls, Mass., 


uses a crank motion, which is excluded by 
the conditions. 
The solution of Mr. Herman Oberg, of 


Watertown, N. Y., is so unique and inge 
nious as almost to warrant its reproduction. 
He, however, has also failed to see that the 
intermittent motion of the rod which moves 
the slide is excluded by the sixth condition 
appended to the problem. 

Mr. James P. Hayes, of Brooklyn, has also 
furnished a unique solution, but it does not 
mect the requirements of uniform motion. 

The solution of Mr. W. P. Tarbell, of 
Milford, N. H., may be a good and mechan- 
ical movement for many purposes, but if he 
scans his solution more critically he will per- 
ceive that the rotating tappets ¢ are really 
excluded by the restrictions of the problem, 
as this is substantially a gear wheel with 
tecth, 
solution is the only one, with the exception 
of Prof the 
between invention and the study of best 


two The letter accompanying his 


Wood's, in which distinction 
construction, which logically follows in- 
vention, is clearly made, but he con- 
Inven 
in 
method as a geometrice] demonstration, 


founds discore ry Ww ith qnve ntion. 
tion proper is as purely logical its 
It reasons from premises, step by step, to 
Mr. that 


“in designing this movement T aimed 


conclusions. Tarbell remarks 
for simplicity of construction and for 
positive movcments; 
it. 


determine the Jest way of dcing a thing, 


although, 


is 
understand the problem was not to 
but rather to discover a way that would 
meet all the requirements of the problem, 
even if it proved to be a poor and un- 
mechanical device.” In these werds Mr. 

Tarbell expressesa perfectly clear idea of 

the purpose of the problem, which was to 
faculties of 
questions of strength, durability, «tce., which 


exercise inventive regardless 
enter into good mechanical construction. — I 
refcr, in this connection, to my definition of 
good mechanteal construction, as stated in my 
lust article, and I think, before we have done 
that 
position regarding the logical sequence of 


with this problem, we shall see my 


the consideration of geod mechanical con 
struction will be fully justitied. 

Mr. Samucl H. Libby, of Lynn, Mass., 
sends in a solution Which is sé geu res, He 


proposes to accomplish the movement de 


scribed in the problem by means ot electri- 


cal helices and a reciprocating core; but as 


the reciprocating core, Which is to be relied 


upon for the direct movement of the slide, 
has nota uniform motion, his solution also 
conflicts with the sixth condition of the 
problem. 

I will next give a diagram showing a 


modification of the solution as presented by 
Prof. De Volson Wood, brief 
explanation, add to it certain queries, which 


and, with a 
further 
of 
a shuttle car 


shall constitute a new problem for 
the 


to the actuation of 


consideration in application this 
movement 


ried on an oscillating lay. 


< he 
A wuch sought desideratum, namely, a 
really practicable method of water-proofing 


to have 


Austro-Hungarian 


rawhides, is claimed 
by 


much 


leather and 


been practiced an 


chemist, with his method 


SUCCESS, 


being to impregnate the material with a 


gelatine solution, combincd with some min- 

to 
An effective 
the desired result is found to br 


the 


producing 


the gelatine in 


mixture for 


salt coagulate 


pores, 


eral 


the folLow 


| 


ing: Twelve hundred parts water, fifteen 
parts gelatine, and five parts potash bi- 
chromate ; or fifteen hundred parts water, 
fifty parts gelatine, and thirty parts potash 
bichromate. The temperature of the solu- 
F. to the boiling 


When the bichromate percentage is 


tion may vary from 50 
point. 
small, the liquor is mixed cold, and the 
leather or hide is immersed for a period of 
As the propor- 
tion approaches the point of saturation the 


some twenty four hours. 


temperature must approximate more nearly 
to boiling, and the time of immersion be re 
duced until it becomes momentary. 





Dear Tom: It is a good while since I 
have heard from you, but I 


waited a few wecks before attempting to 


am glad you 


report upon your success as superintendent 
of the Eagle Iron Works. 
one’s opinions of men 


In a new place, 
and things change a 
dozen times in the first month. 
You say there are a good many old-fash- 
ioned tools about the place, and that you 
cannot, therefore, get out as muca good 
work as you have been in the habit of secing 
done. Of course. I wish you could see the 
shop where I gained my first experience as 
It was built and furnished 
I was born, and wasa mere jam of ram- 
shackle, chattering lathes, a light scratch, 
slow-return planer, and worthless, untit de 


** boss.’’ before 


vices of every sort. For twenty years the 


place had been run with no purchases of 
new tools, and the fewest and meancst re 
When anything 


pairs to old ones. actually 


MACHINIST 


cate them gradually. If you can get one 
good heavy modern tool into the shop, it | 
will be a revelation to them. 

But, speaking of repairs to the old plant, 
I’d draw the line on the old wooden frame 


gear cutter, with its pil(d-up ‘‘cntters,” in| 
the back room up stairs. Give that appa- | 
| 


ratus a kindly rest, and send and buy your} 
, y 4 
gears until you can get areal gear cutter. | 


What a feat it used to be to operate one of | 


those traps! and what ‘ gears” they did | 
cut! 

You say the shopis full of good, reliable 
men. This, for you, ismuch more than half 
the battle. I will be 


brought, as so many have been, to appreci 


hope you never 
ate good men by the lack of them. 
There is, to my mind, a very plain reason 
for the fact that some shops seem to attract 
of 
others they are conspicuous by their ab 
It the treatment of the 
by their superiors. Where there 
among the workmen, a feeling of being in 


good men, as a matter course, and in 


sence, all lies in 
men is, 
telligently appreciated, there comes an en 
terprising wish to please that tends powerful 
ly tosuecess. No man ever did a good job, 
or an extra big day’s work, without knowing 
it very well himself; andif you expect to have 
any at all 
you'll acknowledge that a workman has done 


success as a manager of men, 
well, and make a point of recognizing a good 
job when you see it. I have known bosses 
whose only idea of managing men was to 
push them incessantly, and to pretend never 
to be did, 
Never a good natured en 
No 
man in the place, than the same 


Such 


satisfied with anything they 


remark, nor an 


couraging word. other treatment for 


the 
tiresome, stupid nagging and urging. 


best 








CULTIVATION OF INV 
gave out, so somcthing had to be done, you | 


know, they'd give it merely ‘‘a lick and a 


’ 


promise,” to get through the present job. 
And yet I contrived, after a while, to induce 
the proprietors to get some decent tools, and 
you can do sotoo, if you set about it in the 
right way. 

But you must be patient, and do this 
It likely 
good deal of tact upon your part. 


gradually. will very require a 

You say 
the new owners of your works bought out 
the whole plant only a year ago, and [ll 
warrant they paid well for all the tools in 
the place. They don’t wish to think they 
were imposed upon, or made a poor bar 
gain, and you will find it a thankless busi 


ness to criticise things right and left, as they 


no doubt deserve. You Know you don't 
like a Workman Who is always complaining 
of his tools. Even if what he says is all 


true, you get very tired of hearing it. 


Try not to be the habitual Learer of bad 
news or unpleasant facts to your cmploy 
ers. You will often know discouraging and 


vexatious things which it isn’t worth while 
to tell 
and full of courage, they will learn to lean 


them. If you are always cheerful 
on you, and like to confide in you, because, 
by your manner, you flatter their hope s of 
SUCCESS. 

Before flooding the firm with demands for 
pew tools, make a thorough survey of the 
old ones, and get them into as good shape as 
possible. And when you do propose new 
purchases, begin with articles which they 


haven’t got 


a turret lathe, a milling ma 
chine, or anything else that will show them, 
by its work, the great economy of using 


modern tools You sce they are not bred to 


the business, as you are, and you must cdu-' for typewriltcn copy as they are to dictate! 





ENTIVE CAPACITY. 


bosses are always complaining of the wretch 
the jiard 
time they have in getting any good work 
Perhaps the reason is, that all the 
good men quit sucha shop, and the ** boss”’ 


ed character of their men, and o; 
done, 
has to put up with poor fellows who can't 


don't 


in such a_ place, and they 


get a job anywhere else. Good men ‘* 
to” 


won't. 


have stay 


Sometimes IT have employed a man who 
had been discharged by one of these mule 
that he 
But as that was his opinion of nearly 


drivers, who declarcad was ‘no 


good,” 
everybedy, Tthoug: t T would give the man 
AS 
And since I could use the 


a trial. a result, | obtained a useful 


hand. man, and 
the other fellow couldn't, | concluded that I 
could 


handle men better than he could. 


Form your own judgment of the charac 


ter of every one of your men. Don’t let 
any reports about him, or any one else's 
Opinion, settle this matter for you, You 


must Jearn what hundreds of employers 
have never Jearned—to know a good man 
when you've got him, And then, if he isn’t 


worth as much to you as he is to anybody 
else, either you or your business must need 

UNCLE 
<> _ 


looking after. Dien 


Typewriters in some of the down town 
trick of that 
promises to fill many a spare moment with 
profit, 


cflices are Jearning a trade 


The typewriting business is a vari 
able one. There are many hours in it that 
are wholly idle, when time hangs. On busy 
days, on the other hand, callers are fre 
quently turned away, so great is the rush of 
business, It happens in the majority of 


cases that men are pot in so much of a hurry 


| cally disposed of by dictation. 


11 


what they have in mind and be rid of it 


They can wait a few hours, or a day or 


|more, for the copy, when once it is practi- 


Herein lies 
A ealler, find 
ing the typewriter occupied, can step into 


the office of the phonograph, 


a corner and talk ata phonograph what he 
wants to say. The operator takes out the 
sheet, and lays it away for a leisure mo- 
ment. When that the 
phonograph repeats the dictation at a speed 
easily regulated, 


moment arrives, 
The device saves time to 
the one dictating, for the phonograph will 
It 
the typewriters occu. 
be 


now be 


take speech as fast as it can be uttered. 
serves, also, to give 

pation in hours. that 
idle, and no 


would otherwise 


business need turned 


away. Those who are employing the device 
find that it works very well.—Nem York 
teas 
z =: see 

One of the regular old-fashioned ‘‘ hold 
ups”? was recently made in the instance of a 
railroad train on the Missouri Pacific. The 
train stopped at a station, and while one 


man covered the engineer with « rifle, three 
through the mail 
it is said, considerable booty. 


others went car, getting, 





Machinists’ Supplies and Lron. 


New Yorr, November 7, 1891. 


Iron—American Pig—The market stul) remains 
quiet, and prices are somewhat unsettled. 

We quote: Standard Nortnern pvrands, No. 1 
Foundry, at $16 to $17; No. 2 is selling at &15 


to $16.50, and Grey Forge at $13.75 to $14.50. South 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.75 to $16 for No 
2; and $14 to $14.50 for No. 3 

Scotch Pig—We quote Coltness at $23, and Egling 
ton at $20 0 

Antimony 
now be said 
tained. 


The demand 
to be good, 


has improved, and may 
Prices are firmly matin 


We quote Hallett’s, 115g¢ ; Cookson’s, 14e:  L. 

. 12k%e. 

Copper— Trade continues very dull, but prices 
have ruled steady during the week. Values for 


Lake areat 11.65¢ to11.70e.: Casting Copper, 11'4e. 
to 114e.; and Arizona Ingot at 12. to 124e 

Lead— Buyers are holding off in expectation of a 
decline in prices, and present quotations are nomi 


nalat 4.15e. to 4 20e. 

Lard Ou—The market is weak, and prices are 
S8e. to Ste. for Prime City; Western is quoted at 
52c. 

lin—Prices are nominal, and there is very little 


goingon. Quotations are 19 90c, to 19.95e 





+* WANTED* 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About words make a line, Copy should 
he sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


SEVEN 


Wanted-—Machts in every shoptosell the best sur 
face gauge; big profits E.G. Smith, Columbia, Pa 
Wanted— Posinas eng’r, exp’d withice machines, 
pumping and stationary eng. L. A. Am. MACHINIST. 
Pattern maker exp'’d in general pattern making, 
special mach’y, ete , desires sit. Box 99, Am. Macnu 


Draftsman of experience and education desires 
to change. N.Y or Brooklyn. Sheff, Am. Macu. 
Wanted—An engineer and machinist to set up 


engines; state experience, and wages expected. C. 
H. Brown & Co , Fitchburg, Mass. 

Wanted— A draftsman and designer; one familiar 
with mining and ore-washing machinery preferred. 
Address South, AMERICAN MACHINIST. 

Wanted—A superintendent for brass works mak 
ing engine and boiler fittings a specialty. One able 
to construct spectaltools pref'd. TH. K., Am. Macnu 

Wanted--A foreman for iron foundry, general 
machinery; $1,200. Address, stating experience 
and reference, Vuiean Tron Works, Cuicago. 


Wanted -Situation as foreman, first-class on en 
azine work; experience with indicator. Address A, 
D., care Of AMERICAN MACHINIST 


Wanted-—Ssituation as superintendent or foreman 
of boiler shop by a practical boiler maker; Ist-class 
references. Boiler Maker, AMERICAN MACHINIST. 

Wanted— Quick and accurate tracer for drafting 
room of Mch, Go. in | town near Cleveland, 


large 
O.; permanent place to right party. Gregor, Am. 
MACHINIST. 


Young Swede (technical 
machinist) wants situation as draftsman; has 3% 
years’ shop and drawing room experience in U, 8. 
Address Box 05, AMERICAN MACHINIST 


Wanted—Position 


graduate and practical 


by exp’d draftsman and de 


} signer, well up in water-work mach’y, pumps and 
}locomotive work: college graduate, and used to 
calculate; 41 years old Address E , Am. Macn, 


A first-class mechanical draftsman desires posi 
tion; thorough in engine and general machine de 
signing, competent to take charge, excellent refer 
ences, Address Box 100, AMERICAN MACHINIST, 


Wanted—Salesman to sell machine toois— must 
be well posted—for New York city and vicinity: a 
hustler and good man; good salary and permanent 
engagement guaranteed; all communications strict 
ly confidential. Hustler, care Am. MACHINIST, 





| 

| Superintendent —Wanted, position as supt. by 
| mec hanical engineer, Competent to take entire 
| charge of factory Accustomed to fine work: ex 


tensive experience in designing special tools for 
economical mfr. of machines, Box 8&9, Am. Macu 


Wanted—A first class draftsman, tech. educated 
and exp’d in designing simple, tandem and cross- 
compound Corliss eng.. for power plants & mining 
mach’y; energy & ability will be appreciated; give 
ref. and outline of exp. Box 96, care AM. MACHINIST. 


Young mech, eng 
agement, Who is a thorough 
chanic, conversant with 


with ext. exp. In shop man 
and progressive me- 
modern methods, desires 
to correspond with parties needing an efficient 
man Supt. of works. Machine tools or other 
first-class work preferred, Box 98, AM MACHINIST, 


as 
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Wanted—Foreman boiler maker, for a shop run- 
ning five boiler makers and helpers on tank and 
plain boiler work; none but a good, seber man, who 
can and will turn out good work, and makeit pay, 
need apply; have Allen Riveter Power Planer 
Punch, ete. work; near Atlanta. Address H., care 
AMERICAN MACHINIST. 

Wanted—A position by a machine and structural 
iron work draftsman, experienced at estimating, 
contracting, designing, laying out and superintend 
ing work and workmen, himself a thorough me- 
chanic, and also experienced as bookkeeper and 
business manager; 37 years of age, strictly temper- 
ate, and of good moral character. Address 
‘*Philada,”’ care AMERICAN MACHINIST. 





4. MISCELLANEOUS WANTS + 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week’s issue. Answers addressed to our care will 
he forwarded 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Corliss engs. and gen. mach’y designed, working 
drawings made. A. W. Jacobi, 136 Liberty St., N. Y. 





To Let—Machine shop, well stocked with tools. 
57 John Street, New York. 


Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 


To manufacture light special and automatic ma- 
chinery, novelties, models, patterns, tools, etc., by 
Orange Machine and Repair Works, Orange, N. J. 


Wanted—A1 machinist or pattern maker, to take 
an interest in my machine shop, to manufacture 
small engines. 2615 & 2617 Strand, Galveston, Texas. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvént. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


Wanted—To rent or buy asmall engineering or 
machine works, with foundry attached, and good 
water accommodation, within easy distance of New 
York, on good railroad having through connections 
Eastand West. Address Box 97, AM. MACHINIST. 


Wanted—A foundryman, way up on fine work, 
with some capital to put in a foundry in connec- 
tion with a factory in the South—an unusual op- 
portunity. Address Winslow, 1542 North Wolf 
Street, Baltimore, Md. 


For Sale—A double Corliss engine, 23% in. dia. 
— by 60 in. stroke, 500 H.-P. at 58 revs ; com- 
plete with main shaft and fly-wheel pulley thereon 
20 ft. dia. by 38 in. face; also jack shaft and bearings 
with pulley on latter 10 ft. dia. by 38 in. face: the 
whole outfit in good condition. Apply Southwark 
Foundry & Machine Co., Philadelphia, Pa. 

















i REPUTATION. 
; Yt Men test everything in this world 
p by what it produces. 


2000 


| IN USE 


:?} BRADLEY & COMPANY, 
SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anpob BOSTON. 
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TEES TUBE 
SMOOTH errrt: D RAWN 


John S.Leng’s Son & Co. NewYork. 


THE PRACTICAL CATEGHISM. 


(Questions and Answers on Engineering Subjects.) 
By Robt. Grimshaw, M. E. 
18mo, Red Cloth, - - - 





$1.25 
JOHN WILEY & SONS, NEW YORE. 


M For Reducing atd Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines or Information, address the 
Manutacturer, 


S. W. GOODYEAR, Waterbury, Ct. 














Milling ‘ 
Machine « 


Machine Tool Business Fa Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business. Address, MACHINE 
Toous, care of AMERICAN MACHINIST. 








STEAM LAUNCHES, 
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STEAM YACHTS & TOW BOATS, 


IGH SPEED MARINE ENGINES. All types 
of boat boilers, including the ROBERTS 
WATER TUBE SAFETY BOILER with our 
improvements. CHAS. P. WILLARD & CO., 





Catalogue free. 5 Doniinick St., Chicago. 
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eu 
+ 4 J corrinateicrton svRacuse.n.Y 3 - 


fro bbb bhi be 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
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HOWARD sourens sa 


We are now prepared to receive orders 


BEARING 


for this novel and valuable invention. 


It can be seen in operation at our works, showing, in a test comparison with an 


ordinary lubricated bearing, a remarkable 


saving of power. 


It is applicable to frictional bearings generally; such as mill and shop shaft- 
ing, car and other axles, propeller and side-wheel shafts, dynamos, electro- 


motors, et cetera. 


Further information upon application to the 


MOSSBERC MANUFACTURING CO. 


ATTLEBOROUGH, 


MASS. 





AMERICAN INSTITUTE FAIR, Third Avenue, 63d to 64th Streets. 


DAIMLER MOTOR CO., 





Manufacturers of G A S 


ENCINES 


ADAPTED TO 






Now 





LOCOMOTIVE 


on Exhibition at AMERICAN 


AND BOAT PURPOSES. 
DAIMLER MOTOR LAUNCHES 
18 to 35 feet, 1 to 10 Horse Power. 


Safest, Most Speedy, Cleanest, Most Re- 
liable and Convenient Boats, No 
Steam. No Coal. No Ashes. 


Office, 111 E. 14th Street, New York. 


Next door to Steinway Hall. 


INSTITUTE FAIR. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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FOR TOOLS. 


‘SaId WOA 








Improved Screw Cutting 


Poot and Power. LATHES 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 











TAPS PASS 
HE GREEN 
= 


ra pres” swiets B 
é y 


Bolt Cutters, Hand and Power Drilling Machines, 
Punching Presses, Tire Benders, ‘lire Upsetters 
and Other Labor-saving Tools. Send for Price 
List. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


New York Agency, 126 Liberty St. 


THE HACKNEY HAMMER CO. 


OF CLEVELAND, OHIO, 
MANUFACTURE THE MOST SUCCESSFUL 


POWER HAN WER 


THAT HAS YET BEEN OFFERED TO THE TRADE, 


THOROUGHLY & PRACTICALLY TESTED FOR TWO YEARS 


BEFORE BEING PUT ON THE MARKET. 
NOW ENDORSED BY SOME OF 


THE BEST FIRMS IN THE COUNTRY._ 
WRITE FOR CATALOGUE AND ALL INFORMATION. 


Tor TOOLS, DRILLS, 
DIES, &C. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
91 JOHN ST., NEW YORK. 


PERFECT SCREWS ATA SINGLE CL 











EosOPS STEE 


UFACTORY 


MAN d 
WILLIAM JESSOP & SONS, LD.|°" enctino. 











How to get the best results with **R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase pone speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “‘ Mushet’s”’ look insignificant. 


B. M. JONES & CO., 


R. MUSHETS 


ore CIAL, Sole Representatives in the United States. 
TITANIC ® 11 & 13 Oliver St., BOSTON, MASS. 


143 Liberty St.. NEW YORK. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 

















We are prepared to take Contracts for applying 
3teim Pipe and Boiler Coverings in any part of the 
United States. 


H.W. ORNS MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 


WE FURNISH 
GRinostoNES 


From 4 inches to 7 feet diameter and of any known grit. 


THE CLEVELAND STONE CoO., 


201 Superior Street, CLEVELAND, 


87 MAIDEN LANE, 
NEW YORK. 
GHICAGS, PHILADELPHIA, LONUOE, 


—— SS 








OHIO. 








CUTTING-OFF MACHINES. 


BETTS MACHINE Co., 
MACHINE ‘TOOL BUILDERS, 








WILMINCTON, DEL. 
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NICHOLSON FILE COMPANY, 


ee) R. L 








cw DL SON FILE Co 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam -Gauge Co. 
5,000 IN USE. 





Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING MACHINERY, 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, 





FITCHBURG, MASS. 


SEND FOR CATALOGUE E, 


Hostacntal aides and Drilling 
Machine 





STANDARD O1L CUPS. 
HIGH 
SPEED 

5 cu. 


ERY. 
A. J. WILKINSON & 6O., 


184 Washington Street, 
BOSTON, MASS. 








STANDARD OIL PATENT FUEL BURNER. 











WELLL 


SSS 


For a great — ‘ 
of mechanical wor 
using heat. Send for 


Illustrated Pamphlet Y) Yy 
containing  experi- y 

ence of machinery COMM dll 
firms. 


STANDARD OIL FUEL BURNER CO., Fort Plain, N.Y. 





UTTIN 
UTTIN 


EA 
can [ 
EA UTTIN 


LELAND, FAULGONER & NORTON Co. 


DETROIT, MICH. 
MABSON’S 


New Patent Whip Hoist. 











One hundred and eleven in use at te largest 
ag! ae depots in the World, of N. Y. C. & H.R. 

0., 33d St. & ith Ave., New to. and 
et M. ee Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I, 


WINTERTON Nal; POLISH. 


Best polish and quick - 
\ est cleaner known for 
\ HOT or COLD Brass, Cop 
per, Nickel, &e., or fin- 
ished Iron and Steel. 
Samples Free. Try it. 
W W CALLERY 4CO., 

36th & BULLER STREET, 

PITTSBURGH, PA. 











» Hydraulic Machin. 
ery a Specialty. 
TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts.. 
PHILADELPHIA, PA. 








THE NATIONAL MACHINERY Co., 


TIFFIN, OHIO. 


Manufacturers of 





CATALOGUE SENT ON APPLICATION. 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 
8 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 
8 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 





THE FX L. DRAWING STAND 


PATENTED. 
With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI. © 


THE FOX PATENT UNIVERSAL TRIMMER. 








Over 6000 in use. =- 

4 at = 
< U 
z a 
: C 
3 m 
° fs) 
Saves Time, Saves money. Three Sizes, Four 


Styles, from New Patterns. No Pattern Room Com 
plete without Them. Send for Catalogue. 
Beware of Imitations, we will prosecute all Infringements. 
THE FOX MACHINE Co., 
325 North Front Street, Grand Rapids, Mich. 
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BUFFALO BLOWERS. 





ay 
ET AME MIG VAG LSE VSBLINE PLE M7 (tex: GF AOKI SEN LAG EER NISL SF ha at 
BUFFALO FORGE Co., BUFFALO, N.Y. 











LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE * CO., 
163 & 165 Washington St., NEW YORK. 













CEARS. 


Cutters mathemati- 
cally designed and 
made, either involute 
orepicyloid, for clocks, 
watches orsmall work. 


Am. Watch Tool Co., 


WALTHAM, Mass. 


Ta 


THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, B. 0., England, 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents hrough 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





/f you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


rata THE MORTON ‘st 


Key-Way Cutter is the caly Ina 
chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. “eo. New- 
comb, Salem, Maas., says as fol- 
lows: “The Key- maker is a 
wonderful attachment, making 
keys faster than a man can cut 
a off the steel for it. The Key 
TW i} 










way Cutter does a piece of 
ai) work in fifteen minutes 
which requires my man 
seven hours to accomplish 
y hand.” We build machines with stroke varyin 

Py pee to five feet, and cutting from the smallest Key waysto 
ix wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly of RomEo, Micu. ® 





A SPECIALTY. 
By a molder of 50 years experience. 
rue to pattern. Get my prices 
GEORGE HIBSCH, 4 1-2 Plain St,, 


Castings guaranteed 





Albany, N. Y, 


LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT’S 








= HEAVY STEEL D0G »= Sr 
2 No. Inch Price Sac = eo 
= 1 3-8.... wseog = 
SE 2 12.* 0882 2eD 
ok : ei 60 Ses 2 a 
ye ees a — 
Bx . 5 18 Daos oS 
) i a ee 70 3 oq | ~e 
lt ees i ee WPL 3 a 
res 8... 114.. s * 
gus 9....138 ‘ ia 
o . > 2s & 
mH 10....11-2.. 9 2 2p 
yok 1 1 ee I> aa 25° 
Pe. 13....8 12 s=F = 
"OR a ° an ORs oe 
Ore 18,...314.:... 1.8589 & 
>a 14....212 LHE"S Bey 
SSS 1.0.8. 1.6042. = oes 
sp 16 3 1-2 1803e> 58 ep 
#a li 4 2105 3. ep 
eS OS 412 2.75 Cee 
as 19 %B2e5 8 
." Fuil set of 19 $23 60 BS ty 
=| 20 (ext.) 5 1-2 4." "8B aee 
21 (ext.)6 5.00 = a, 
One Small Set of 8—by 1-4 inches to 20 inch, $ 6.25 
One Set of 12—by 1-4 in. to 2in. continued by 1 2in, to4 in. 13.25 
These goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 
STERLING'S 


PATENT 


3 p ridin Pulleys 


and Couplings. 


Satisfaction fully guar 
anteed. All sizes from ‘4 
to 1,000 Horse Power 

Send for Circular No. 1. 


PATENT 


“G Y Adjustable Reamens 


A set of 5 Reamers will 
ream any possible size 
hole from 13.16 to 44 in 

Thoroughly tried and 
practical 

Send for Cireular No. 2. 





Friction Pulley. 





Friction Coupling. 


MADE BY 


Fy CRANSTON & 0, 


57 Park Street, 
NEW YORK. 











30 inch, 42 inch and 60 inoh Pulley Lathes 


For Simultaneously Boring and Turning Palleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 





McGRATH’S PATENT 
Emery Grinding, Polishing ft 

and Bufling Machines. - 
Bearings yielding or rigid at will, 

Wheels alivays true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wh ‘els, otherwise wasted in 
truing. Send for Cataloue, 


McGRATH & COLLINS, 
Conoes, N. Y. 








TELEPHONE CALL, 6380 CORTLANDT. 

408, TE. GLEIGHT, 
French 
EMERY PAPER 
Kearney and Foot 


4 > 


20. @. CHURCH, 







CABLE ADDRESS, “RUNOLET, NEW YORK 





HENRY CAREY BAIRD & CO., 
(NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


t#? Our New and Revised Catalogue of Practical and Scien 
tific Rooks, 87 pages, &8vo., and our other ¢ ‘atalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


WORTHINGTON 
Independent Condenser 


An Econom yd Addition to Steam 
gines. 


POWER GAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 








NEW YORK 
BOSTON PHILASELPIHA CHICAGO 
ST Louis TT PLA, 
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Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


ation in 187. 


CLEVELAND TWIST DRILL CO. 
“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & ee D, PITTSBURGH, PA. 


% 
93 John St., N 





FOR THE 


Finest Work 


ESTABLISHED 1859. 


AL 
ew Yo 27 Oli 228 Lake St., 





Chicago, 





ADAMS 


MM Automatic Bolt-Threading & Nut Tapping Machine 


Made in all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The 
threading head ix made entirely of steel. No links, levers, 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


BRANCH OFFICES 


.¢h| THE BUFFALO STEAM PUMP GO., 


WORKS, BUFFALO, 


N. Ye 


{76 JOHN STREET, N. Y. CITY. 
(55-57 CLINTON STREET, CHICACO, ILLS. 








19X6X12 


THE CANTON STEAM PUMP CO., ©455Z0™ 


Manufacturers of 


of STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on Application, 








THE Davidson STEAM PUMPS AND PUMPING rome 


springs, caps, cases. blocks or die 


circular and price list to 





aL Lt 


‘ross Street, Finsbury, Le 


Separate Heads and Dies Furnished. 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


Age oe for Gre at Rrity ‘in, CHARLES CHURCHILL & CO., 


rings in or about the head. 
Write for descriptive 


mndon, E C., England. 





$29.00 







CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. WY. —- 


Sets of Cas eines A wv Engine illustrated atx with Cast 
ate el Shaft, Con ng Rod ane a Rock Shaft: pte rass Bear 

m gs at Xe i an a: ~ od d on re sad of $29.00. ov sheets 
ot working dra .wings xtra 


GRINDING 
MACHINERY 


PRICES ON i 
APPLICATION. 











Water Tool Grinder, 






THE HORNER | 

MACHINE CO., | 

HOLYOKE, 
MASS. 








Self Adjusting. Perfect: Grip, Instant Release, Easily 


Repaired wr further information address the mtr., 


A. H. ANTHONY, JEWETT CITY, CONN. 





U.S. 
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CHAS. A. STRELINGER & co., 
Tools, Supplies and Machinery, 


DETROIT, MICIHI. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 

" Makers of Implements for 

Standard Measurements. 






JAS. A, TAYLOR & co. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


Crescent Gauge 

















Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 





CEAR CUTTERS 


—FOR— 


SPUR and BEVEL GEARS 


which can be sharpened and retain their form a 
specialty. Large stock for prompt shipping. 

Special work promptly attended to. Write for 
CIRCULARS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 


A. -E. LONERGAN& CO. 
iy m 211 Bace St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive. 
Stationary and Ma 
rine Boilers, also the 
“ Reliable”? Steam 
Trap. 

1888 Catalogue 
free on application 











BELLOWS 


Beam Micrometer 








ee ie ernie ; 
STANDARD TOO ite” Athol, Mass. 


SEND FOR CATALOGUE. 


DESTER MACHINE SCREW CO. 


a Mase! tt 














Manu facturers of Set, Cap & 
Machine Screws, Studs. ete. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 


mr, Work. 
; Li\) ‘ \ Bevel Gears cut theoret- 


ically Correct. 








FOR ALL 
SITUATIONS. 





hele | med BEST MADE 


Manufactured by 


Mi. T. DAVIDSON. 


# PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 

















Maslin’s Patent Steam Pump. 


Chea on 4 and Best Automatic Steam Vac- 
uum Pum Handles DIRTY and GRIT- 
TY LIQ IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as pare 
ial removal of two bolts makes every vaive 
eadily accessible. Pumping Plants for Con 
ractors, Irrigation, Water Works, Rail- 

ads, Mining and G eneral Hydraulic Pur- <% 

oses. Send for Circulars, JoHN MASLIN & 

iN, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


at paices « 
eStRiPrive ©. 
*Cincurar™ 
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“LITTLE gis tH IBIS TIN 3 HCTOR 
GIANT” For Feeding all RUE'S EJECTOR, 


Steam Boilers. 
Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


a — i ——(- Boiler Washer and Testing Device. 


Uses Warm Water, avoiding in- 
jury and facilitating the Raising 
of Steam. 


RUE M’F'G Co., PHILA., PA. 
CATALOCUFS FREE. 


AZ.000 IN USE. 


2 PENBERTHY AUTOMATIC INJECTOR. 


**Phenomenal,” ** Excellent.’’ 


Efficiency 99 1-2 percent.”  “ Efficacy 99.2 per cent.” 
(Michigan Universily.) (New Albany Laboratory.) 
Rana 20 to 150 lbs. Lift 20 ft. Hot water supply, 115 


















Nito 128 deg. 801]bs. pressure. One Valve to operate. Auto- 
matic and re-starting. 
EASTERN DEPOT: MANUFRs., 
DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 
11 Murray St., N. Y. DETROIT; MICH. 


te Trial, 30 Days. Return if not satisfactory. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS, 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 


PRESSES, TOOLS, DIES & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 
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New HAVEN: 








ta QTILES & PARKER FRESD CO., 


NIiIadailetow rn, 
MANUFACTURERS 


; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


Comnr. 
oF 












ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete Slow Speed, Positive Blast. 1s Durable, 
Compact and C heap ; alxo Portable Forges, Tuyere 
lrons and "Foundry Blowers 


BOSTON GEAR WORKS. 


BOSTON, MASS. 


CEAR CUTTING. 


NOISELESS CEARS 


for wi speed gears and pin- 
ions a specialty. 


POWER 
PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET IRON WORKERS. 

WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Circulars. 
SPRINGFIELD MACHINE TOOL (0. 
SPRINGFIELD, OHIO. 














NEW YORK. 


CONNERSVILLE, IND. 


§.§. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St. 


COOKE & CO., Selling Agts.,’ 
Please Mention This Paper. 





P. H. & F.M. ROOTS, Mfrs. : 
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Absolute Satety from Destructive Explosion—Highest Attainable 
Fuel—Rapid Generation of Dry or Superheated Steam —Durability —Low Cost of Main 
tenan: e—kLase of Transporté ation and Gene ral Kfficiency are among the advantages 
ossessed by the “ Wharton- Harrison 
; Send for Descriptive Pampblet— Drawings, Spec ifications, and Estimates promptly 
furnished for any amount ot power from 4 H.P. up. 

Mate require ments and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


NEW YORK, N. ¥. 
41 Dey Street. 





Economy ot 


’ form of boiser. 


PENNA. 
ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL. 
187 La Salle Street. 





THE Lowe Bower 


WITH ALL IMPROVEMENTS. 








THE BEST TWENTY YEARS’ RECORD 
N EVERY RESPECT OF 
ANY BOILER. 


Send for Descrivtion and Information on Boilers. 


THE BRIDGEPORT BOILER WORKS, 


BRIDCEPORT CONN. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran 
teed to relieve the steam of allen 
trained water, and return this 
water to the Boiler. thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





FLEXIBLE METALLIC FILLET 


For PATTERN MAKERS. 8 SIZEs. 


34" 





H. WHITE, 44 N. 4th Street, Phila., Pa. 





THOS. H. DALLETT 


Manufacturers of 


ELECTRIC MOTOR 
Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler gums 
Shell Drills, Light Drill Presses. ¥& 
Specially adapt- 

ved for driving 

Machine Tools, Cranes, Elevators, Pumps, 


& 00, 


For instal- 
ylation of 








Largest Line in the U.S. 
C.mplete Cutfits or Single Machines 
Furnished for any Purpes?. 


THE EGAN CO, 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 








Originators and Builders of 


W000-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 








Send for Catalogue. 


SCROLL SAWS 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 
WILMINCTON, DEL., U.S.A. 
For Sale by CHAS. CHURCHILL & CO., Ltd. 


21 Cross Street, Finsbury, London, England. 














GENERALe® EXPERIMENTAL 
MACHINE WORK. pest FaciLiTIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 


The Moore & White C0, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 


MFRS. OF 


The si Moore & White ”’ 
Friction Clutches 


bo 











Pattern Making 


CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE 'N 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops,Carriage Works, 
&c., &c. 


Allofthe highest standard of excellence ~ 
W. H. DOANE, Pres, D. L. LYON, Sec'y. No. 1 Band Saw. 


F.J. SCHMITT & CoO., 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VAUGHI'S PATENT POWER HAMMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 


DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S.A., 


BUILDERS OF 


HUB, 
SPOKE, 
WHEEL, 
BENDING, 
CARRIAGE, 
WAGON, 
and HOOP 
MACHINERY. 




















; “sine SEND FOR 
PREY Se EE Patent Hub Mortiser. CATALOCUE. 
If your Stationer does 
not keep Dixon’sAmeri a 
can Graphite Artists 
( eg : Pence ie, send 16 cents 
mention this paper) and you will receive sample 
worth double the money. -_ — 
IT 18 WORTH oe 
THE NOTING BRASS and 
that Dixon’s Artists’ Pencils are recommended by COPPER 


leading members of the American Institute of 
Mining Engineers, the National Academy of Design 
New York, the Woman’s Institute o Technical 
Design, New York, and thousands of practical 
people throughout the country. 


JOS. DIXON CRUCIBLE CO 


JERSEY OITY, N. J. 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN. 








82 River Street, 


MANUFACTURERS OF 


LATHE and DRILL » 
CHUCKS. 


SEND FOR ILLUSTRATED CATALOGUE. 


Diameter, 
5 _ 


is. 
13 
1544 
18 
» 


15 


WESTCOTT CHUCK CO,, i iT 


| Geared Combination Chucks, | 
Both 8 and 4 daw 
Jaws Reversible. 


Capacity. | & 
5 inch. | Ses 








BOULER HEAD PLANGING Ty 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
Price e. 


JACOB CLARE, ARK, Mir., rc be 





“THE HORTON LATHE GHUCK™ 


More than 800 Sizes and Styles. 


Comprising 







Universal Chucks, 
_ Independent 
Chucks, 
Combination Chucks, 


° Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


=— on 


CHAS. CHURCHILL & CO., Ltd., 


2' Crosse Street, Finsbury, London, Eng. 





JUST 


A NEW CATA 


Is=U kD, 


No. 12. 


LOGUE OF 


LATHE An) DRILL CHUCKS, 


Containing full description and price of over 20 di 
before illustrated. Sent free. Address 


fferent lines of chucks. Also special chucks never 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN, 





> CHUCKS 


Send for Ontelogne and Dis- 
counts. 





SWEETLANO. we 


MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
<7 SS a Has the Holding Pow 


er of Taper Socket, to 
gether with all the ad- 
vantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 


Clayville, N. Y., U. S. A. 












vGhallenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical 
Grinding, 
Btre tight or taper; 
grinding Tools, 
Cutters, Ream 
ers, &C, 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty, ' 


Appleton Mfg. Co. 
30th & Thompson Sts., 
Philadelphia, Pa. | 











Sacha e.ue Print Paper. 
ee 


a KEUFFEL & ESSER CO., NEW YORK | 


i Sacha 18 THE CHEAPEST, NO WASTE NO FAILURES 
dacha MAKES THE BEST AND MOST PERMANENT PRINTS 
Sacha KEEPS LONGEST AND GIVES THE MOST PERMANENT PRINTS, 
Soha WHEN WASHED AND ORIED 18 STRONGER THAN 


(MITATIONS are stantits The principal advantage ciaimed for the imitations & the tow arice | 


7 was eeroes 


We ctaive thas Bidlide 'a the cheapest, for the reasons stated above 


1] 
I Sampras Price Liste Gnd information cheerfully furnished Photo Printing for the Trade 











INDEPENDENT CHUCKS. 


(See Am. MACHINIST, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
particulars of our latest ir nprovements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics, 


THE D. E. WHITON MACHINE CO. 


No. 56 OAK ST., NEW LONDON, CONN. 
S. A. SMITH, 238, Canal St., Chicago, Western Agt, 


PURE 


ALUMINUM. 





The Pittsburgh Reduction Co 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
pea to the best in the market, at the 
owest rates obtuinable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
a non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 
Correspondence solicited. 








Combination Center Drills. 


Made of the best 
pered, Sent postpaid to any addres 
the U.8. or Canada on receipt of price 

$1.50 per doz. JoHN T. SL Com & CO 

, O. Box 1339, Providence, R. 


steel, carefully tem 
3 in 





_KEY SEATERS 


Portable and Stationary. 











Back-lutting Attachment 


Pag.VMabia le 
Eey-Making Machines, 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 


April 25, 1891, We are 
much pleased with it, ane 
think it the best machine on 
maine for simplicity 
« fe iN work DAVIS «& 
( Nes It. THON WORKS, 
pond Ne 





JACKS, 


ACCUMUL 








204, 206, 208 & 210 E, 








| HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
VALVES, FITTINGS, 
PACKINGS, 


Watson & Stillman, 


A'TORS 


“Mfrs. 


43d 8t., New York. 





Single Plunger l’'ump 
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EDISON GENERAL ELECTRIC COMPANY, 


COMPLETE STOCK OF 


ADJUSTABLE BALL AND SOCKET 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 
COMPRESSION COUPLING. 


“A7e are in a position to fill'all Orders Immediately. 
Address EDISON GENERAL ELECTRIC CO., Schenectady, N. Y. 


DOUBLE BRACE, SELF-OILINC, 


THE EDISON PATENT 








TURRET HEAD CHUCKING LATHES. 


ac-Inch Swing, with plain turret. 
a6-Inch Swing, with facing attachment. 
S6-Inch Swing, with plain a 
40-Inch Swing, with facing attachment. 
65O-Inch Swing, with facing attachment. 


SEND FOR NEW CIRCULAR GIVING DETAILS AND PRICES. 


HILL, CLARKEH & CO. 


156 OLIVER STREET, 


BOSTON, MASS. 





Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAI SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


. BOSTON, MASS. Send for LISTS 


DEPTH ANGLE AND 
J:.WYKE X CO 


ve Machinists Tools 











STEVENS PATENT 


x) 
SPRING KEY HOLE CALIPERS >} 
Leader, No. 73%. Price, by mail, postpaid. yh 
SRM cok scsca-sie O70 | GAGE vs ons ceasces $0.75 he 
Each tool will open as wide as its ees are E 
long, so a 246 inch opens 24¢ inches, 3-3, 4-4, 5-5, 
6-6, 881g. Ideal and Leader Spring Divi- 
ders and Calipers, Ideal Surface Gauges, Depth 
Gauges, und Wine Machinists’ Tools, 
CG? Illustrated catalogue free to all. 
J. STEVENS ARMS & TOOL CO.,, 
e.0. Box 931, Chicopee Falls, Mass. 





YOUNG & CO., Miccsiiiars of 

W. C 9 

Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Sr., New Yor«. 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACE, 


Estimates made for any mechanical 





GENERAL MACHINE WORK. 


A. R. KING WFE’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


uéat CASTINGS aniss. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED 





UNIVERSAL GRINDING MACHINES. 


Hear what they say that use them. 


Springticld, Vt., Aug. 10, 1891. 
LANDIS Bros., 

Waynesboro, Pa. 
Gentlemen: 

Your No. 3 Universal Grinder which we 
received in June is giving excellent satisfac- 
tion. It has so many good points that we 
are unable to i what particular feat- 
ure is the cause of its excellent efficiency. 

Yours Respectfully, 
JONES & LAMSON MACHINE CO. 
JAMES HARTNESS, Supt. 














MULLERLATHES 










A PATENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 


Poss MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


THE NORTON DRILLS. 


Ly Eun Wee tae FOR LIGH T, SEA SENSITIVE 
| AND RAPID DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed. 

To drill from 0 to 1-2 inch holes. 
The Latest and Best ; most con- 
venient, sensitive and durable Drill 

on the market 
Have oe Spindles and Bal- 
anced Tables. 
te for prices and description, 
or for Special Machi: Machinery. 


THE NORTON & JONES 


MachineTool Works, 


PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 






























STEEL 
CASTINGS 





FROM 1-4 TO 15,000 LBS. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 


WEIGHT. 


STEEL CASTINGS of ev ery description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa, 





THE LODGE AND DAVIS MACHINE TOOL CO. 





14, 16, 18 and 21-Inch Swing, Large Hollow Spindle. 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 


wore, CINCI 


New York House, 


G4 Cortlandt i, 


Chicago House, 


NNATI, , OHIO. a 
Mit, & Water ts, 


Boston Office, 


23825 Purchase St, 





Extra heavy, Convenient, and easily handled. 





15 and 20-Inch Crank ilies. 
Stroke changed and adjusted while run 


Stroke at all times positive. 
Invariably plane to a line, 
Detachable Tables 


ning 





ENGINE 
LATHES, 


TURRET , 
LATHES, 


PULLEY 
LATHES, 


CHUCKING 
LATHES. 





20. 26 & 32- In. Triple ‘Geared Shapers. 
Stroke changed while machine is 
running. Shaft can be passed through 
head of machine and key seat cut in 
same to any length. ixtra heavy 
vises. Tables slotted on all sides. 


Special 26-in. Shaper with auto. down feed. 
see 








24, 27, 30 and 38-Inch Swing Cabinet Legs. 
All feeds reversed in apron. 


Advertisement 


Philad’a Office, 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 
IRON PLANERS, 








RADIAL 
IRON SHAPERS, DRILLS, 
MILLING MACHINES, DRILL 
SCREW MACHINES. PRESSES, 
i BOILER 
MAKERS’ 
DRILLS, 
Saad POST 
va DRILLS. 


24, 32 and 36-Inch Planers. 
Powerfully 
Plenty of Metal and designed for 
All Feeds and Shipper 
operated from both sides. 

Improved device for holding Planer Boits. 


Extra deep beds and tables. 
geared. 
extra heavy duty. 


on Page 20O. 









19 N, Seventh §t, “<= 


CABINET TURRETS, AUTO. MONITORS, FOX 





Sole A 
for Creat 


ALFRED HERBERT, |t 
ge Coventry, 
England. 


ent 
ritain, 












MONITORS, SPEED LATHES, &C. 
COMPLETE BRASS WORKERS’ OUTFITS. 





25, 28, 32 and 40-Inch Drills. 


Automatic stop to feed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


FE. REED & CO. 
Hl worcester, Mass. 


ENGINE. LATHES from 10 to 30 inches swing 


Iso Hand Lathes, Foot Lathes and Milling Machines. 








MACHINE TOOLS 


FOR IRON, BRASS AND STEEL. 


HILL, CLARKE & CO. 


156 Oliver St., Bostan. 





Price $8 


NO GAUGES. 
NO BELT. 


IMPROVED 





_. BRARKER’S 
B CENTER GRINDING 










Eve 
Machine 
Guaranteed. 


MACHINE. 


Manufactured by 


CINCINNATI, O. 
SEND FOR 
CIRCULAR. 





NEW PATTERN! 


nam, Ye 
ee ‘4 


CHAS. CHURCHILL & CO., L’t’d, Agents, 
21 Cross St., London, England. 


THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLuM STSs., CINCINNATI, O 


7 We. Barner & Co. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


~TERON-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





2 BY 24 TURN TABLE aE. 





JONES & LAMSON MACHINE CoO., 


Springfield, Vt., U. S. A. 





GAGE maACHIAE WORKS, 


eon sai 


TOOLS, 


FOX & TURRET 
LATHES 
A SPECIALTY. 





N. Y. 


BE MACHINE 


WATERFORD, 





THE PRATT & WHITNEY CO. 
Hartford, Conn., Jan. 14, 1891. 
KEMPSMITH MACHINE TOOL Co., 
Milwaukee Wis. 
Gentlemen: 

We have used one of your ba*k-geared Universal 
Milling Machines for several months. The foreman in 
charge of the department in which it is located 
reports the machine satisfactory, and one that can be 
recommended to intending buyers as well built and 
convenient. 

Very truly yours, 
THE PRatTT & WHITNEY Co, 
R. F. BLopGrtt, Secy. 

On Sept, 22, 1891, we shipped Pratt & Whitney Co. 
another complete "Universal Miller. 

KEMPSMITH MACHINE TOOL Co. 
Milwaukee, Wis. 





IRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POND MACHINE CO., WORCESTER, MASS. 





All Modern Improvements. 


SEND FOR CIRCULAR. 





7 
7 
4 


D, SAUNDERS SOM, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 
TAPPING MACHINES, 
For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
21 Atherton St., Yonkers, N. Y. 





HURLBUT’S 

















shifting 


safety 


f Patent Cut Zea: 

Y oe bs wee 

/ ting-off anc md 

' CS Sam O 

ay Centering a 
= —seaelz 
Machine. si: 

Sizes 2”, 9’, 4”, 0, 6” SS oS s & 
MADE BY wt Sa o = 
Hurlbut & Rogers s= IF 
South Sudbury, Mass, - 5 CAO 2 

; Ohas. Churchill & 0o,, Ltd a <= a < = 
, Agents, 21 ecw &, Londor . "> 
Engl —- = ££ 

=u == bo 


FOR LIGHT WORK. 


Has these Great Advantages: The 
. speed can be instantly changed 
” from 0to 1600 w ithout stopping or 
Power applied can 
be grat ented. to drive with equal 
the smallest or largest 
drills within its range—a wonder- 
# ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 


1995 Ruby St., Rockford, Ill. 








C.H.BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 








STARRETT'S 


FINE TOOLS 


Skilled mechan- 
ics prefer them. 











Live dealers sell 





ce” IMMEDIATE DELIVERY. 


15' and 18” Crank 
20” and 26” Geared 


JNO. STEPTOE & CO., Cincinnati, Ohio, 


} SHAPERS. 


them. 
Send for free il- 
lustrated Cata- 
logue. 


L.S. STARRETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas. C *hurc shill & Co., Limited, 
21 Cross St., Finsbury, FE. C 


























BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 













29" 95", 28 
Swing. 


', 32", 86 


91" 





t ry, 
London, England. 


ross Street, Finsbu: 


2C 


Por Sale by CHAS, CHURCHILL & 00., Ltd. 


PRENTICE BROS., | 


Manufacturers 


Lathes & Upright Mrs. 


Lathes from 10 in. to 
. Largest Va. 
Is manufac- 
tured in the world. 


Worcester, Mass. 











Waa 


WORCESTER, 














P. BLAISDELL & 00, 


Manufacturers of 


Machinists’ 


WORCESTER, 









Tools, 


MASS. 


Pipe Cutting & Threading Machinery, 


Winn 


FOR HAND OR POWER. 


CURTIS & CURTIS, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST.,BRIDCEPORT, CONN, 











KEW SHOP. 





AMPLE ROOM. WwW. 





PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT. 





EASILY REACHED. 





D. FINE TOOL 


FORBES 
& CO., 


HOBOKEN, N. J. 


AND 


MACHINE 
WORK. 


DAYS’ WORK. 


CONTRACT, (sth STREET 


JOB an 
bis _ HUDSON, 


HOBOKEN. 





Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
S pipes 
\ to 2-inch. Easily carried 

Saleen 


tion. Cuts and screw 


about, 





efiictient 
machines 
Sor ¢ —- 
am larg 
PIPES, with which one man can 
cout cut off and thread b-ine T pipe 
No 2 Cuts and Scre ws 244 to gin 
No 3 ‘ as 2% tobin 
lt will pay mu to write us for 
particulars 
cant apt MAULE, = Ba 
[Mention upper.) Philade iphia . 
aa” We also Baal Po nuer Machines. 





“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 











HB, BROWN & CO.,|"% 


EAST HAMPTON, CT. 


ry 









H. chron 


LAKE VILLACE, N. H 


BORING AND TURNING MILLS, 


COMMON 


IN MAKING AND ENSE 
USING STEAM 

nk is re 
Is the title of another book, of which we 
have bought up the edition, 
price, $1. Ours, 
in leatherette, 
M. E. 


Publishers’ 
25 cents, postpaid, bound 


Written by W. H. 


4, 5 and 6 Ft, SWING. 


Bailey, 


Mason Regulator Co., 


BOSTON, MASS, 
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~ WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Selft-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & eo Co., 


? Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPEN SIDE IRON PLANERS. 


DETRICK & HARVEY MACHINE 6O., Manufacturers, 
BALTIMORE, MD. 





HAMILTON, 
OHIO, 








——— 


Horizontal Punch. in 























‘THE CHAMPION STEEL PRESSURE &_OWER dA 








O KEYS OR KEY SEATS! 


ICHOLSON’S re SHAFT COUPLINGS. 
: aa i » 








MANUFACTURED BY w. H. NICHOLSON & _. icudaaaie. PA. 
RACTICAL nape mer ieee ODERN LOCOMOTIVE 
DRAWING.” ADDRESS: | CONSTRUCTION.” 


: . = By J. G. A. MEYER. 
peat vet strenagidee g American Machinist, 7 


icl This valuable series of 106 articles 
Pe Rg Fn on y bE — che having been owenee, copies of the 
American Machinist containing 96 FULTON ST., American Machinist containing 
them will be sent by mail to any address them will be sent by mailto any address 
in the U.S. Canada or Mexico, for 1 .65, ee in the U. 8., Canada or Mexico, for $5.30, 
nr aingle copies. f cts. each, postrai NEW YORE. or single copies, 5 cts. each, postpaid. 
FOR 
Light Belts, 
JOHN ROYLE & SONS, 


PATERSON, N. 4, 


THE BRGREA VERTICAL MILLER 


For het 
Speed Miling, 


An indispen- 
sable Tool in 
any well ap 
pointed = ma- 
chine shop. 


Speeds from 240 














SWIVEL BASE. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
~ regular bench work 
Send for catalogue 
Lof full line of the 
improved de- 
; ad, and best fin- 
Se ished machinists’ and 
plumbers’ vises and 
small tools. 
















ia 
HOLLANDS MFG. co., 


ERIE, PA. 


ORS AURRAYS ‘Mu Rae” - 
wes) ENGRAVER ox Woon 





SANN ST: “+ NEW YORK: 


= ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL. 




















to 10,000 revs. | Z 
cones Ps a 
Send for Circular. 4 x 
MANUFACTURED BY + 
eimeweretonin oe 
JOHN BECKER MANF’G CO, \c. & RICHARDSON, 
157 PEARL ST., BOSTON. ATHOLL, MASS, 








BEMENT, MILES & COQ., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc,, Etc. 





THE HILLES & JONES CO.,, WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE alka L "a Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road Shops, Locomotive and Car Builders, etc. 










Improved 
Boiler Plate 
Planer. 





Eight Sizes, 














WYMAN & 
GORDON, 


WORCESTER, | 
MASS, 


DROP FORGINGS. 


ACME MACHINERY CO. 
LEVELAND, OHIO, 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter, 


Also SEPARATE HEADS and DIES. — 
FIRST PREMIUM, CINCINNATI CENTENNIAL. = 



















DEC. 5, 1882, 
PAT. an 4, 1888, 
PAT, AUC . 25, 1885, 









@ Vin. oin® oin50in Sjyings. 
ONIVERSAL RADIAL DRILL CO., CincinNami. 0. ra 


Special Milling Cutters, Reamers, _ 
DIES, TAPS, GEARS T( T0 ORDER. = 


GEAR CUTTING TO ORDER up to » to 60 in. Diameter 
Adjustable Bladed Reamers. 


















Designers and Manufacture + Ned Special 
Machinery and Tools 


R. D. NUTTALL COMPANY, Allegheny, Pa. 


EUREKA TEMPERED COPPER G0.) RADIAL DRILLS 


NORTH EAST, PA. For Machine Shop Use. 
ONLY MANUFACTURERS CF Special Radials for Bridge Builders. 


Pure Tempered Copper Box’s Double Screw Hoist, 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 600 Ibs. to 20 Tons 
TATORS, COMMUTATOR SEGMENTS, Capacity carried In 


- Stock. 
Brushes, Rolled Goods and Copper Castings. 


Grescant Lathe < Planer fal caer 













ally in course of erection, 
m the small single 

track and trolley to 
veling and Jib 





Photos and Cuts 
on Application, 


q.. Box &Co., 


= Front,Poplar & Canal S15. 
Philadelphia. Pa. 


R\\ .6 


Om 


es 





WYOAINN 


Ross Anti-Friction Bat BEARING Cottar. 


A new Patent Application c! 
Ball Bearing, patented Dec. 2, 
1890, to Drill Presses. Lathe and 
all end thrust of Horizontal 
Shaits in Machinery. 95 per 
cent. of the friction overcome 
N) by this device. Full satisfac 
tion guaranteed 


JOSIAH ROSS, 


NO FORGING. 





"YIdWIL 


It will pay you many times over, to use 
these Tools and throw away your old forged 


ones. Send for Circular and Prices. 1443 to 
1469 
FRASSE & CO i 
Street 

* 
. 7 


92 Park Row, New York. 


OW STEM. 


ms impson "s Centrifugal 
Steam Separator. 








ABSOLUTELY DRY STEAM 
CAN BE SECURED BY USING 


Straight Line Centrifugal Separator. 














tor Supp tying 6 ne — and Dry Steam 
to Engine Houses, ete 

Place Separator as close to engine 
AS pK asible ae ste arm taking. a ed 

ourse be nn the th — wu 
the Ww ater A ie * thrown by pains 
— force against aha aint -r walls 
In use on steam mains 200 to while she ary. steam gow through 
800 feet in length. Alsoon Old the small ‘holes toe nter Of pipe 
olony, Stonington, Ward’s, Steam can enter at A or RB, as con- 
y thigh’ Valley’ Towing and enience may require; also used in 
ohm chiagnaar aie onveying steam long distances. for 
Steam Hammers, Dry Houses, Wa 


snl tor Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Liberty St., 


ter Gas G enerators end fer as pur 

poses where Dry Steam is ne essary. 

KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 











NEW YORK, Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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II tht 


Address BUCKEYE 


a BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 


SPEED ENGINES, 
Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS. 


Complete Steam Power Plants of Highest Attain- 


able Efficiency. 
INGINE CO., Salem, 0. 


Or SALES ACENTS: 


Boe KEVE ENGIVE COMPANY SALES AGENCY, No. 
A. HUNTING, John Hancock Bld’g, Boston, Mass. 
ROBINSON & CARY COMPANY, St. Paul, Minn. 


A. L. 
KENSINCTON ENCINE WORKS, 


10 Telephone Building, New York City 

N. W. ROBINSON, 97 Washington st ; Chicago, Ill. 
FISH, No. 61 First St., San Francisco, Cal. 
LIMITED, PHILADELPHIA. 


fiele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 











WATTS. CAMPBELL Co. * 





" MANUFACTURERS Ee 
_ OF IMPROVED 








OWER 





S 
F 


ge ; 
on (2mMPcete ay - 









Eclipse Corliss Engine, 





“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 


New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


~ COMBINED 
“OQTTO' GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 








GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


& Expense one cent an 
hhour per horse power 
hand requires but little 
fattention torun them 
Every Engine 
Guaranteed. Full 
+ ala ulars free by mail 
fention this paper. 


VAN DUZEN 
GAS & & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 
NEW quarter turn 
motion to replace 
quarter turn belts and 
s bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. VY. 

















NOISBSBLESS 








ADVANTACES 


saving of over 25 percent, in —— 
of forcing the steam through the 


heating system by pressure. 
proofs and references 


-atentees, Owners and 









Removal of all back pressure, thereby increasing 


EXHAUST STEAM HEATING 


By the WILLIAMS VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed, 
Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 
The System has been adopted by over 300 of the largest buildings, including Mills, Churches and 
Office Buildings, Schools, Asylums, Theatres, Hotels and Electric Light Companies, in this country. 


GUARANTEED. 


power of engine and 


compared with the back pressure system 
heating pipes. 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
Send for descriptive catalogue with convincing 


The prominent feature con- 


WARREN WEBSTER & CO., Main Office and Works, 491 N. 3d St., Philadelphia. 


Manufacturers of 


the 
“WEBSTER” VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND PUBIFIER. 
Send for Illustrated Catalogue. 





Corliss 
Engines 


of the highest type and in 
all sizes are made by 
THE Lane & Bop_Ley Co., 


CINCINNATI, 


Emery and Corundum Wheels 


FOR ALL PURPOSES. 


oO, 








We make 4 differ- 
ent processes 
Write for Catalogue. 


PN 


Guaranteed to give satisfac- 
tion. 


SPRINGFIELD EMERY WHEEL MFG. C0. 
BRIDGEPORT, CONN. 
CHICAGO BRANCH: 70 South Canal Street. 
Wheels grinding wet a specialty. 


FRISBIE FRICTION 
PULLEYS. CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORK. 


~ 





Belt Power Air Pump ana 
Condenser. 


The CONOVER MFG. U0. 
CONSULTING « 
. MECHANICAL ENGINEERS 


LIBERTY STREET, 
NEW YORK. 
No Air Locks. 15 to 50 per ce nt 
fuel saved or equal amount 0 
power gained. Runs a om 
economy as engine, 
Adapted toall kinds of En 
_ gines. Send for Cireular 


MACHINERY 


NEW AND SECOND-HAND. 


Engine Lathe, 36 in swing, 18 ft. bed, Fitchburg. 
" - 32 in. 18 ft. bed, Heavy pattern 








Y 28 in. 16 ft. bed, 
‘ “25 in. 12 ft. bed, New Haven, good order 
. sy 24 in. 12 ft. bed, Fitchburg. 
: . 24 in. 12-14 ft. bed, Wright. 
. * oo © 12-24 tt. bed, Perkins. 
“ 20in. “ 8-10-13 ft. beds, Wright. 
* 18in. “* 8 ft. bed, Fitchburg. 
“e ae win. * 8 ft. bed, Wright. 
“ sed iin. “ 6-10-10 ft. beds, Hendey. 
- Bin. “ 8 ft. bed, Prentice. 
l6in. ‘ 6-8 ft. beds, Fitchburg. 
Ce ed 6 ft. bed, Hendey, Taper attach. 
ws ” l4in. “ 6ft. bed, Fitchburg, “ o 
<9 ves min, * 6 ft. bed, Ames 


Bin. “ 6 ft. bed, Prentice. 
Square Arbor and lurrets, all sizes 
seen, 3S 54 in. high,x25 ft. Betts. 


Brass Lathes, 


Planers, 76 in. " good order 


do 36 do x12 ft. Powell. 

do 30 do 30 do x8-10 ft. ** 

do 24 do 2% do x6 ft. “ 

do 24 do 2% do x6 ft. Fitchburg. 

do 24 do 20 x4 ft. Freeland, good order 
Shapers, 24 in. Stroke, Double Geared. 

7” Sin, * Improv ed style Hendey Al. 

" % =. * Crank Motion, Eberhardt. 


“ “ 


Trav. head, Fitchburg. 
Dejite, 3 Spindle, Garvin’s, 
20 in, Whee! feed, Prentice. 
= 20 in, Lever feed, Pratt & Whitney, 
do 24-25-28 and 32 in. swing complete, 
Drill, Radial 3 ft. arm, new pattern. 
Screw Machine, Ho. 1, wire feed, Brown & Sharpe, 
-“ o. 5, do “chasing bar, spring ck, 
Milling Machine, v ‘nive rsal, new pattern. 
Lincoln patte rn, 
Profiling Machine, Two con dies. 
Boring and Turning Mill, 38 in. "how Pattern. 
Bolt Cutter 1 1-2 in. Sellers, 
Pipe Mac hines, 2 2and 6in New Pattern. 


Send for Complete List. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


good order. 
good order. 

Prentice. 
Al, 
Al. 
good order. 
good order 


good order. 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 








BOR! 


BRIDGEPORT 


TURN 


ULLARD: 
PROPR: 


EP: 


MACHINE TOOL WORKS: BRIDGEPORT: CONN: 











NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 








~ FICO Builders, 





WAYNESBORO, PA. 





‘A GENUINE “CORLISS.” 





SOUTHWARK FOUNDRY & MACHINE C0,, PHILADELPHIA, PA. 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 


ALSO BUILDERS OF 


Blowing Engines. 
Centrifugal Pumps, 


Reversing Engines, 
Accumulators, 


Hydraulic Cranes, 
Boilers, Tanks, etc. 









¥, / 


—_ 





FOR — 


er wig Des 
pe FRICTION 


i. HEISTS, 


BSS MN ING MACHINERY. 


M.©. BULLOCK | eg eo. . CHICAGO. U.S.A. 








PHILADELPHIA CORLISS ENGINES | 


NON-CONDENSING. 
CONDENSING. 
Triple and Quadruple 
Expansion. 
Horizontal or Vertical. 
Superior Design, Work- 
manship and Finish, 


| PHILADELPHIA ENGINEERING. WORKS, Limited, 





BEST MATERIAL. 
HIGHEST 
EFFICIENCY 
GUARANTEED. 





Catalogues Mailed 
on Application. 


Mifflin and Meadow Streets, 
PHILADELPHIA, PA. 








<> LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTEBING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device tor the 













lubrication of machinery. 
equally well in every possible position 


pe Lackawanna Lubricating Co. 


41 Coal Exchanae. Scranton, Pa 





SECOND-HAND MACHINERY. 


Planer, planes 54 inch wide, 24'4 feet long, 2 heads, 
Betts Machine Co 
Planer, planes 72 inch wide, 124g feet long, 2 heads, 
L. W. Pond Machine Co. 
Planer, planes 36 inch wide, 10 ft. long, L. Pond, 
Planer, planes 30 inch wide, 8 ft. long, D. W. Pond. 
Planer, planes 30 inch wide, 8 ft. long, E, Harrington & Son 
Planer, planes 30 inch wide, 5 ft. long, Cove Machine Co. 
Planer, planes 24 inch wide, 6 ft. lony, Harris, 
Planer, planes 24 inch wide, 5 ft. long, L. W) Pond. 
Gap Engine Lathe, 28 inch swing over shears, 56 inch swing in 
gap, 26 ft. bed, English Make 
Engine Lathe, 54 inch swing, 21 ft bed, Putnam Machine Co. 
Engine Lathe, 24 inch swing, 20 ft. bed, with three tool 
shafting rest Db. W. Pond. 
Engine Lathe, 18 inch swing, 6 ft. bed, She ppard L athe «& Co 
Engine Lathe, 16 inch swing, 8 ft bed, Vheeler 
Engine Lathe, 15 inch swing, 8 ft bed. Porter 
4 Engine Lathes, 20 inch swing, 8 ft. bed, Ames Mfg. Co, 
One 84 in, Swing by 20 ft. bed Lathe. 
Shaping Machine, 9 inch stroke, New Haven Mfg. Co 
Upright Drill, 30 inch swing, back geared and self feed, 
Hawes Machine Co 
Upright Drill, 28 inch swing, Putnam Machine Co 
Bolt Cutting Machine, 1 1-4 inch, Wim. Sellers & Co 
Bolt Cutting Machine, 11-4 inch, Schlencke 
Slotting Machine, 9 inch stroke, New Haven Mfg. Co 
Pipe Cutting Machine, 4inch, Morris, Tasker & Co 
~ inch Boring Mill 
Large Index Milling Machine. 
['wo Double Stay Bolt Cutters, Bement 
One 28 inch U pright Drill B.G. & 8. F., J, KE. Snyder, new 
One %6 inch “ J. E. Snyder, new 
One Horizontal Engine, 10 inch ¢ yl nder, 14 inch stroke 


One 15 Horse-}« wer Upright Be r. 
One 16 inch Pillar Shaper, 


GEORGE PLACE, 120 Broadway, New York. 





@ ’RO any 
CESS 
ERacice.® 





STRICTLY NOUSELESS AND MORE 
DURABLE THAN STEEL, 
Patentees and Sole Manufacturers 
THE NEW PROCESS ag HIDE co... 

SYRACUSE, N. Y., U. 8. 


9 Ball Engine 








AS BUILT BY 


THE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 
superior in DESIGN, FINISH and WORKMANSHIP, 


In 


Is s 
REGULATION and ECONOMY it has noequal, Built with new 


tools, from new patterns and after long experience, it should 
and DOES mark the latest step in steam engineering. 
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CHANGE IN PRICES. 


The prices of a number of our machines have been re- 
duced in conformity with our custom of charging less for our 
work when the cost of production has been reduced, and we 
are confident we are in a position to adequately meet the 
demand which usually follows a reduction in prices. 

For a number of months these particular changes were 
contemplated and desired, but our stock continued small, 
although we endeavored to enlarge it, and were constantly 
extending our buildings, adding to our machinery, and in- 
creasing the number of our workmen. A few weeks ago, 
however, the success of our efforts became apparent, and we 
take pleasure in announcing the reduction in prices and sta- 
ting that we are in position to satisfactorily serve our cus- 
tomers. 


BROWN & SHARPE MPG. CO., 


PROVIDENCE, R. 








S. A. SMITH, Western Representative, 


23 So. CANAL, STREET, CHICAGO, ILL. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
Screws, Tap Screws and Studs. 
’ Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 





No. 8 SCREW MACHINE. 





Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURGH, 
138 & 138 LIBERTY ST. 705 ARCH ST. PHENIX BLOG. LEWIS BLOCK 








“Here is a valve just as good as the Genuine Jenkins Bros. and costs you less money.” 
This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


woney will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


7s LODE & — MACHINE TOOLCO. 


Works: CINCINNATI, OHIO. 
BUILDERS OF 


IRON, STEBL, AND BRASS 


W ORK ING MACHINERY. 


20, 26, and 32 inch GEARED SHAPERS. 


Write for large cuts with full descriptions. 


MACHINE SHOP OUTFITS. 
EASTERN HOUSE, 64 Cortlandt St., New York City. 
WESTERN HOUSE, 68 & 70 S. Canal Street, Chicago, Ill. 
PITTSBURGH HOUSE, Cor. Markt. & Water Sts., Pittsb’gh, Pa. 
BOSTON OFFICE, 23 and 25 Purchase Street, Boston, Mass, 
PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa. 


SOLE AGENT FOR GREAT BRITAIN, 
ALFRED HERBERT, Coventry, England. 


c®™ See Advertisement on Page 16. 














15 and 20-inch Crank Shapers. 





NOTICE !! 


Who are making the original improvements in this important tool ? 
REDUCED price on our No. 1 Universal Milling Machine with Overhanging | | 


Arm and set latest umprovements. 
S400ic0 NET, DELIVERED 


At any Railroad Depot East of the Mis- 


Sissippl. 


Machine fully guaranteed. 





In stock for immediate delivery. 


me Th Garvin Machine C,, 


No. 1 Universal shen with — Arm. Laight & Canal Sts., New York. 


THE PRATT & WHITNEY CoO., 


HARTFORD, CONN. 


manutaccere LATHES «venous se 


AND OF THE FOLLOWING KINDS: 
Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 








= nen | LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 








THE SIMINES ESP ENCER Co, 


N TURERS ‘ [ ‘ 
OF. “4 i | 


BILLINGS J 
DROP FORGED 


LATHE DOGS c pra; 


im@)caea a8) 


| INI2SIZES 


3 3 % up TO 
3 “i = a j : f ‘ N ‘& } AND ‘ 
: INCLUDING ‘*T 

ALSO 


. , q CLAMP 
FROM BEST \ nie 


STEEL FOR ‘: > DIE DOGS 
THE PURPOSE - ( e 
OROP FORGINGS OF COPPER,IRON AND, STEEL OF ALL DESCRIPTIONS 














WARNER & _ | oii" | TRE METROPOLITAN AUTOMATIC INTECTOR 


TO START ,—Open Valve K. 
TO STOP .—Close Valve K, 





GLOBE VALVE CHUCK 
BRASS WORKING MACHINERY. 


ILLUSTRATED CATALOGUE ON APPLICATION. 


THE LAIDLAW & DUNN CO. 


CINCINNATI, O., 1, 4, 91. 





The Hayden & Derby Mfg. 


P| < 111 Liberty St., New York City. 

a : GENTLEMEN : In response to yours of the 2nd, we desire to 

$+ say that we have sold a number of your Metropolitan Auto- 

oo8 matic re tors, with pumping spa manufactured by us, 
3 and in all cases they have given the very best of satisfaction, 


They are simple in construction and very reliable. 
Yours respectfully 
OBERT LAIDLAW, Pres. 


‘!The Hayden & Derby Mfg. Co,, 


NO. 111 LIBERTY ST., NEW YORK, 


° 
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, Key-Seatng Machines J. M. ALLEN, Present, 
> and 20 j in. Drills} wo. B. Fraxxurn, Vice-Presrent. 


A SPECIALTY. ~ ee 
SEND FOR LIST OF F. B. ALLEN, Seconp VicE-PRESIDENT. 


New and Second-and J. B. PIERCE, Secretary & TREASURER. 


. Lathes, Planers, Drills, 
or anything in Machinists’ 

—— Tools or Supplies. 

W.P. DAVIS, 


Rochester, N.Y 





GRANTS [GEAR] WHEELS [and ORARIOUITING 
of [every | kind] and [ail | sises, [ready | made Jor] 
|made|tojorder | New| Treatise Joo }Gears [for | 

LEXINOTONIGEAR| WORKS, LEXINOTON,| MASS) 


DLANERS SPUR GEARED > 
SPIRAL CEARED. 


MANUFACTURED BY 


























The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 




















25” Pillar Shaper. 





Manufacturer 
—of— 


APS & DIE 


-«M.CARPENTER & 


==) 11) wan 
PAWTUCKET.R.I. rennin 
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4 inches; face, and the worm has a single 
thread. 

The longitudinal traverse gear consists of 
a set of miter wheels and clutches on the 
crank-shaft, like those for the cross traverse, 
giving motion toa horizontal shaft, which 
drives another parallel horizontal shaft by 
two pairs of spur wheels for change of 
speed, having eighteen and eighteen teeth 
and twelve and twenty-four teeth respect- 
ively, 2 inches pitch, 4 inches face. This 
second shaft drives a horizontal cross-shaft 
by a pair of bevel wheels, having twenty 
and twenty-six teeth, 2} inches pitch, 4 
inches face. This latter shaft drives a ver- 
tical shaft on one side of the crab, and 
through it a horizontal square shaft, resting 
in tumbler bearings on the traveler girders, 
by means of two pairs of bevel wheels like 
the last, having twenty and twenty-six 
teeth. At each end this square shaft drives 
a vertical shaft on the end carriage by a 
pair of bevel wheels having twelve and 
thirty-six teeth, 2 
face. Each vertical shaft drives a horizontal 
shalft, crossing the ends of four wheel axles 
at the height of their center line, by a pair 
of bevel wheels having twelve and twenty- 
four teeth, 24 inches 
pitch, 5 inches face. 
This horizontal 
shaft drives four 
running wheels by 
bevel wheels hav- 
ing twelve and 
thirty-six teeth, 24 
inches pitch, 4 
inches face, the 36- 
tooth wheels being 
keyed onto the axles 
of the running 
wheels. Thus four 
wheels in each end 
carriage are geared 
for the longitudinal 
traverse. 

The crab sides are 
made of 4-inch steel 
plates, framed to 
gether with 38-inch 
by 38-inch by 43-inch 
angle steels, and 
stifened where /¢ 
necessary, and firm- 
ly framed together 
crosswise. Each 
side frame rests on 
tive double-flanged 
running 
wheels, 2 feet 6 
inches diameter on 
the tread, forced or 
keyed onto their 
uxles. The two 
wheels at the heavy 
end of the crab on 
cach side are fixed 


cast-steel 


on axles common to 
both sides, so as to 
have four wheels geared up for the traverse. 
All the other wheels have short axles. 
wheel has a bearing on each side for the 


Each 


axle to run in. 
top brass in a cast-iron axle-box, with a lu- 
bricating sponge-box kept up to the bearing 
with a key underneath, 

A platform is formed round the crab, and 
the whole surmounted with a house, framed 


These bearings consist of a 


with angle-iron and covered with corrugated | 


sheets, as shown. The platform is strong 
enough to carry the boiler on one side, with 
a coal-bunker in the corner, and the feed- 
water tank on the opposite side. 

The boiler is of the cylindrical horizontal 
marine return-tube type, 5 feet 6 inches di- 


ameter, 9 feet 6 inches long, all steel, except | 
The | 


the tubes, which are wrought-iron, 


shell is ,, inch thick, with double-riveted 


lap joints for longitudinal seams, elsewhere | 


single-riveted; ends 4 inch thick, each in 
one plate; flue, 2 feet 9 inches diameter, 7%, 
inch thick: fire-box, 4 inch thick; 116 tubes 
2 inches diameter by 8 feet long. The fire- 
stayed with 
screw and gusset stays in the usual manner, 


box and ends are efticiently 


suitable for 100 pounds working pressure, 
although the ordinary working pressure is 
The total heating 


to be only 80 pounds, 


inches pitch, 4 inches | 





surface is 560 square feet. A  sheet-iron 
smoke-box with a hinged door, surmounted 
by a short chimney, is fitted to the front 
end of the boiler, as shown. The boiler is 
fitted with all the usual mountings, in- 
cluding feed donkey pump, and lagged with 
Leroy’s nonconducting composition. <A 
coal-box is fitted near the front of the boiler 
to contain one ton of coals, or suflicient for 
twenty-four hours’ consumption in ordinary 
work. A feed-water tank is placed on the 
platform on the opposite side of the crab to 
the boiler, to contain 65 cubic feet of water, 
or sufficient for six hours’ ordinary work. 
The main girders are of the box section, 
made of steel plates and angles 7 feet 6 
inches deep by 2 feet 5 inches broad over 
flanges; the top is level, and the underside 
fish bellied, the ends which rest on the end 
carriages being 2 feet 8 inches deep. Each 
|of the flanges is made of two plates 4 inch 
'thick, extending about 20 feet either side 
of the center, beyond that of one plate only, 
and two angles 4} inches by 4} inches by & 
inch; the webs are ,; inch thick, butt 


| jointed, the joints being covered by flat bars 
/6 inches by 4 inch on outside, and 6 inch 
iby 


38-inch T-steels inside, each 
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T-steel | 
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flange, and ,,-inch webs and 6inch by 3- 
inch by 4-inch T stiffeners. The lower 
girder consists of two separate girders con- 
nected together at ends and between the 
wheels, each made of 8-inch web plate, and 
two angles 3 inches by 3 inches by 
top and bottom. 

The wheels are of 
flanged, and 2 feet 6 inches diameter on the 
tread. Each is forced on to a short steel 
axle running in an axle-box bearing on 
either side, similar to those of the crab. 
Four of the axles in each end carriage are 
lengthened to carry the bevel wheels already 
described in the longitudinal traverse gear. 
The wheel base of each end carriage is 
about 21 feet, and the length of the carriage 
over all about 24 feet. 

The speeds provided are as follows: 
Hoisting, 2 feet per minute for 150 tons, 
and 4 feet and 6 feet per minute for lighter 
loads. Cross traverse, 15 feet per minute. 
Longitudinal traverse, 15 feet per minute for 
full load, and 30 feet per minute for lighter 
loads. 

The maximum range of lift is from 3 feet 
to 24 feet from the ground to the bottom of 
the hook, with the top of the gantry rails 26 


8 inch 


s 


cast-steel, double 
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LETTERS FROM PRACTICAL MEN. 


Piece-work, 
Mach tnist ba 
[have been very much interested in 


Editor Ame rican 
lately i] 
peared in your paper for and against piece 
work. I must confess I fail to 

how any one can claim that 


articles and discussions that have 

underst 
by day 
he can produce better work, or compet 
with their more enterprising neighbors w 
have adopted piece-work. 

In your issue of Sept. 3d, Mr. Cairns 
takes the ground that piece-work is unfair 

He 


his statements 


takes found: 


Now, any 
one that knows anything about molding 

foundry work knows that 
nothing more unfair to a good molder thar 


to the good workman. 
work to prove 
there can 


to have a fixed price per day for each mar 
the good and the poor alike. This may not 


some foundries, but I know 
tell 


amount of pay their men mu.-t receive 


be the case in 


some proprictors their foremen 
tak 
ing it for granted that one man ought 
be as good as another, and capable of doing 
any job that comes into the shop 

Mr. Wathe y 


makes a good point 


In your issue of Aug. 6th 

When he says 
piece work 
bring out the best 


qualities of the mer 


this is certain) 
true, for it gives 
the good workmat 


What he is worth 
he 
ambitious and those 
that 


of doing too much 


it vives to ft 


are not afraid 


work a chance to be 


something more 
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~- 50 FEET 


PLAN 


being carried up both sides and across the 
top in one piece, to support the top flange. 
The ends of the girders are joined by a 
plate and angle, and are riveted to the top 
girder of the end carriage through two }- 
inch plates. 

Each end carriage consists of one top box 
girder about 13 feet 3 inches long over all, 
each end resting on a second box girder 


about 7 feet long, and riveted to it through 
two ¥inch plates. Each 
box girders in its turn rests on a double 
| bottom girder about 6 feet long, and is 
lriveted to it through two #4-inch plates. 
This arrangement insures the uniform dis- 
tribution of the load over the cight wheels 
on which each carriage rests, whilst the 
wheels can adapt themselves to any ine- 
quality of the rails. 


of these second 


| angles, and 2 feet broad. Each flange con- 
|sists of two plates, § inch thick, and two 
jangles 3 inches by 3 inches by 8 inch; the 
are j; inch thick, and 6-inch by 3- 
jinch by 4-inch T-irons are provided where 
the load is taken up. 
12 inches deep over angles by 2 feet broad, 
| with one plate @ inch thick, and two angles 
l3 inches by 2 inches by 4 inch for cach 


webs 


The second girder is 


A 
pw - -GS FEET BETWEEN 





CENTRES OF RAILS — -— ~ —————— 
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The top girder is 15 inches deep over the | 








than Common work 
To thre 


workman it does no 


nen, prod 





>| injustice; he — re 
ceives pay for what 
he does, and has no 
cause to Complain, 


Mr. Cairns takes 


up this point) and 
tries to prove it is 
just) the reverse 

that the poor work 
man gets the best 
of it. One illustra 
tion he gives is 
that a first-class 
molder vets a steam 
eylinder to make 

It is a fair day s 
work, and he vets 
$3 for it. A poor 
hand gets grate 
bars to make: he 
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feet above ground, giving a lift of 21 feet 
The maximum cross traverse is 54 feet. 
Generally the bearings have all brass lin 
ings, and suitable lubrication is provided 
throughout. Ladders are fitted where nec- 
essary, to give access to the several parts of 
the traveler. All rivet drilled. 
All gearing and running wheels are of cast- 


holes are 
steel, and shafts of forged steel. 
TESTS. 

The plates and bars are of mild steel, with 
a tensile strength of not less than twenty 
eight tons per square inch, an elongation of 
not less than 20 per cent., and a contraction 
of area of 40 per cent. The boiler was tested 
to 150 pounds per square inch by hydraulic 
pressure. 

We are indebted for the illustrations and 
description to eur esteemed contemporary, 
The Engineer, London. 

_ ae 

The September statement of the Central 

Railroad of New Jersey shows net earnings 


of $529,030—a decrease of $25,743 from the 


corresponding month of last year. The net 


learnings from January 1 to September 30 


| 


were $4,387,744—an increase of $231,554 


over the same time last year. 





gets 30 cents a tlask 


with two patterns 
in it; he makes ten 
flasks a day, and gets his $3 He then 


goes on to say that there is ten times more 
labor in making ten flasks of grate bars than 
in making the cylinder, and ten times more 
skill in making the cylinder than in making 
the grate bars. I see no injustice in this 
The good molder has the best of it. The 
objection of Mr. Cairns is, the poor molder 
by working hard, receives as much pay 
the good wo. kman docs who takes his tiny 
and to full day 
cylinder, I suppose if the poor workmia 


had worked all day and mace 


manages get in oa 


on the 


five tla 


grate bars, and received $1.50 for it. In 
would think that it was right 
Ile then takes stove plate work I would 


enjoy seeing Mr. Cairns run a stove plats 
shop on day-work. I think he would have a 
hard time to sell protit It 


would double the price of stoves, and not 


his stoves at a 


give so good a stove. There is nothing will 


make a man so careful as to take his lost w 


VOR 
out of his own pocket. It will make hin 
more thoughtful, and in looking after bis 


own interest it helps his empleyers. How 
many times I have seen a molder lose every 
thing he made for two or three days. and if 
on pay day there should be a mistak: 


his pay, how quick he would speak of it 
‘ 


